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Revision on vectors 


The quantities which we deal with in our life are divided into two kinds of quantities : 


(1) Scalar quantities : They are the quantities which are completely determined 
if we knew their magnitude only as a real number 


As: length » mass » time » temperature degree » volume » distance. 


(2) Vector quantity : It is a quantity determined by a real number 
(the magnitude of this quantity) besides the direction. 
i.e. The vector quantity is determined completely if we knew its magnitude and its 
direction. 
* Directed line segment : 
It is a straight line segment having an initial point and an ending point » with direction 
defined from the initial point to the ending point. 
e The norm of the directed line segment (AB) : 
the norm of AB is the length of AB and it is denoted by | ABI 
• The two directed line segments are equivalent if they have : 
— The same length (the norm) and the same direction. 


«АВ=ВА (they have opposite directions) 


• AB --BA 
• [ABl = ВА 


Revision 


• The position vector of a given point (A) with respect to the origin point (О) it is the 
directed line segment OA › it is denoted by A 


For example : 


In the opposite figure : 


If: OA is the position vector of the point (A) = (X » y) then : и 
EL — Е 5 5 Z 
* | A | =the length of OA =] X +y x. T " 


„И А ||=1 length unit (unity) 

» then A is called the unit vector. 
*1=(1,0) 
„је (0 » 1) are two unit vectors 


(called two basic unit vectors) in the two directions of the two coordinate axes. 


*O= (0 » 0) it is zero vector which has no direction and it is denoted by о 

«A= (X » y) is called the cartesian form of the vector A 

*A=Xi+ yj expresses the vector A in terms of the two basic unit vectors. 

* A = (| А | , ө) is called the polar form of the vector A 

ж Ө is the measure of the angle made by the vector OA with the positive direction of 


X-axis » it is called the polar angle. 


* х= А | сове , then cos 0 = -X 
[АІ 


жу= [А |50 , then sin Ө = |] 


eHÉAT(XG >y) » В=(Х, y) эйеп: 
* A = B if and only if X, 2 X, ›у, 2 y; 
A+B=(X,+X, зу; = yj) 
*АВ=В-А=(Х,-Х, ^ y4— yj) 
*КАЕК (Х ›у) = (КХ Ку) 


* А // К A with regarding that : 


къо (the А and K A have the same direction 
Tf | where k # 0 


К <0 | Шеп) > А and А have opposite direction 


Revision | 


* Adding and subtracting vectors geometrically : 


и ET wt’, ÁN 
В А в E. р Bt С B 
AB+BC=AC AB+BD=AD АВ+АС=2Ар АВ-АС=СВ 


АВ+ВС+СА-О | AB+AC=AD | BD«CD-O 


• Physical applications : 


The resultant force R 


® The resultant of a set of forces acting on a body is operated as the operation of adding 
vectors 


i.e. The resultant force 


R=F,+F,+F,+.. 3 F, 
For example : 

^ 
If we defined a unit vector e in the direction of the motion of the body then : 


In the case of motion of the — In the case of vertical motion | 


body on a rough plane — = шай 
5 = = The resi f 
Т The resultant do c 
The fi f : T ^ ^ 
e fricti orce Pushing fe 7 
ее ip force = 50 e + (30 e) | 
o ll А 
АЯ =20е 
The resultant force i.e. The magnitude of 
= A ^ ^ ` 
R=Se+(3e)=2e the resultant a 
| -20Kg.wt. w=50xew:| 
i.e. The magnitude of the | The gravitational force 
resultant = 2 newton E (the weight) 
MM T • The direction of resultant is in the 
e The direction of the resultant is in the Vp 5 
MEN | direction of the weight 
direction of the motion of the body. . 


e If the two forces have the same magnitude and the same line of action but in two 
opposite directions then the resultant В = О 


e [f the resultant of a set of concurrent forces = O this means the set of forces are in 
equilibrium. 
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Revision 


Example Q 


(1) Write the vector A= (3 5 -43) in the polar form. 


(2) Write in terms of the two basic unit vectors the vector А whose norm = 10 length 
unit and act in the direction of Western North. 


> Solution 


Ек ee 243 
ME USC лк 


^ cos Ө = >0 sin —==-= 
ix Al. ris : ТА || 5 | ws 2 
7. Ө lies in the 4% quadrant “. 6 = 360 – 30 = 330° 
= (243 ›330°) 
АЕ > ө=135° г. х= [А [соз Ө = 10 cos 135° =- 54/2 


= y=|A | sin 6 = 10 sin 135° = 5{2. 
„А=(-542»5/2) „А=-5121 +542; 
Example © 
If the forces Е, = Fit 3] 9 F, =ai +] , F, = 51+ b jact on a particle 
Find the values of a and b if these forces : 
(1) Their resultant = 51— 2] 
(2) Are in equilibrium, 
P Solution 
The resultant = F, + Е, + F, = (21+ 3j) * (ai+j) + (5i+bj) 
=(2+a+5)i+(3+ 1 +b) j 
(1) * The resultant = 5 i — 21 
“. (7 +а)1+(4+6)]=51–2] 
„та =5 .а=—2 
'. А +ђ=-2 “ b=-6 
(2) +» The forces are in equilibrium 
„Е=о “(7 +2)1+(4+)ј=0 
“a=-7 › bz-4 
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| > || 
Forces - Resultant of two forces 
meeting at a point 


"The force is defined as the effect of a natural body upon 


another one" by pushing attraction» pressure or repulsion". 

The natural body is a body consisting of material (mass) 

and volume not equal to zero » 

The natural bodies can be classified into two kinds : 
They are the bodies whose 

shapes do not change whatever the forces which are acting on 


them as solid metals» rocks: .......... . 


They are the bodies whose shapes can be disfigured as strings» liquids» 


gases» rubber and clay and our study in this unit will be contined to rigid bodies only. 


Kinds of forces 


There are different kinds of forces »as : T ba b 
D а 


(1) Tension force (Т): ) 


As the force in the string (от the rape) 


when carrying a body at it. Ө 


(Tension in the string) 
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(2) Pressure force (P) : ) T (Reaction) 


As the force that appears when a body stabilized on a surface. 
(3) Reaction force (т): | 
As the reaction of a smooth surface on a body stabilized on it. 


P(Pressure) 


(ај Attraction forces and repulsion forces : ) 


As the forces which formed between magnetic poles » electric charges and astronomical objects. 


OI Gravitational forces (weights) : ) 


If we let a body in the air » then it will drop down towards the Earth because the attraction 
force of the Earth attracts any body towards it. 

This force is called Gravitational force or weights. 

Notice that : the weight (W) = the body mass x acceleration of gravity = m x g 


A Expressing force 


The force is a vector quantity so it can be represented by the same way as the vectors. 


i.e. The force can be expressed as follow : | 
— = Y Gy) 


(DF = (Х » у) => the cartesian form. 


(2) Е =Xi+y j= in terms of the fundamental unit vectors. 


(3) F= ( | Fl , ө) => The polar form. 


| Determination of the force 


The force is a vector which passes through a fixed point. 


i.e. It acts in a given straight line. 


| Le. The force is determined by : | 


(1) The magnitude of the force. (2) The direction of the force. 


(3) The point of action of the force. 


For example : 

The football player kicks the ball by a determined force 
(magnitude of the force) in a determined direction (direction 
of the force) in a certain point on the surface of the ball 
(Point of action of the force) 


A The magnitude of the force 


(1) The measurement units : ) 


* The magnitude of the force (The numerical value of the force) is measured by units which 
are called weight units. 


As : gram weight (gm.wt.) » kilogram weight (kg.wt.) 
» where: 1 kg.wt. - 1000 gm.wt. = 103 gm.wt. | 
* There are other units to measure the magnitude of force (they are called absolute units) 
As : The dyne, the newton : 
» Where: 1 newton = 100 000 dyne = 10? dyne : 
* The weight units connect with the absolute units by the relation : 


1 kg.wt. = 9.8 newton » 1 gm.wt. = 980 dyne 


(unless something else mentioned) 


(2) The direction of the force : ] 
It is the direction of the vector which represents this force and it is determined by the measure 
of the polar angle of the force vector in the case of the coplanar forces in the same plane. 


* The polar angle is the positive directed angle which the vector makes with the positive 
direction of X-axis. 


(3) The point of action of the force : | L—] 
The action of the force is determined by its point rr 
of action. If you try to open the door of a room or ] 
close it with a force near of ће line of hinges » you || | 
will find difficult to rotate it. -1 L 
As you are far from the line of hinges as the THE 
difficulty becomes less. As shown in the figure. 


The line of action of the force | с 


The line of action of the force is the line passing through the point of 


^ 
$ 
14 
Tension's Я 
" 
| 
| 


action parallel to the direction of the force. line 

For example : Centre gravity mx 
" ~ 2 А ‘ , of the body ` c M 

— The tension line in a string is the string itself. 54 

. . ~ . 2 Я eights | 

- The line of action of the weight of a body is the vertical “ine | 

: б Л M 

line passing through the center gravity of the body. GW) Weight 
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МОБ 
If the force F acts on a rigid body and A is the point F 
of its action » then we can displace this point to TEZ, 
another point on the body "B" or "C" or .... on the 

line of action of the force without changing in its 

influence on the body. 


i.e. Any point lying on the line of action of a force can be considered as a point of 
action of this force. 


Resultant of two forces meeting at a point 


The resultant of two or more forces is a single force has the same effect as the two or more forces. 


A Finding the resultant of two forces meeting at a point (geometrically) 


This method depends on the parallelogram rule to add two forces : 


If two forces (Е, » F, ) meeting at a point are represented 
in magnitude and direction by two sides of a parallelogram 
meeting at this point » then their resultant ( R ) is represented 


in magnitude and direction by the diagonal of the 
parallelogram which starts from the same point. 


ie RS EAE 


Example @ 


F, and E, are two forces acting on the point O from a solid body 


» where F, = 500 newton and acts on the direction of East » Е, = 300 newton and acts 
in the direction 60° North of west » find their resultant graphically. 


Solution 
* We use the drawing scale one cm. North 


per 100 newton 
* Draw OA to represent Е, and OB 

to represent F, where 

[ОА |= 5 cm. » [ов |= 3 cm. 
* Then complete the parallelogram OACB 
, then OC represents the resultant R 


1 


* By measuring » we find that | oc | 244 ст. approximatly › m (Z AOC) = 37° 


*. R acts at О and its magnitude = 440 newton in the direction 37° North of east approximatly. 


Remork | 


If F; and F, act at the point О and i if they ar are 


Represents 


represented by the two vectors AO and OB as Represents „С © the resultant 
the resultant in \ 1 1 
in the opposite figure » then according to the magnitude and AV өн 
— \ 


direction only 


rule of addition of two vectors » AB represents 


the resultant of these two vectors. But the line / =) es \ 
of action of the resultant of F, and Е, must pass | 
through О 


Therefore » we draw from О the directed line segment oc equivalent to АВ which 
represents the resultant of these two forces perfectly. 


A Finding the resultant of two forces meeting at a point analytically 


Let the two forces Е, and F, meet at О and о is the measure B С 
of the angle between the directions of the two forces. 
If OA and OB represent the two forces F, and F, s then OC 


represents the resultant R 


Let Ө be the measure of the angle between the resultant R and the force F, » then from our 
study of the cosine law in trigonometry » we can get the resultant of the two forces Е, and 
F, in magnitude and direction from the following relations : 


E, sin o 


: к= (ЕБ? + (E)? + 2FFF, cosa 


ЈЕ i tF cos Ob 


where Е; › F, and R are the magnitudes of Е, , E, and R 


№ Special cases 


(1) If the two forces are perpendicular (i.e. а = 90°) : ) 


. cosa = 0 » sina=1 


Substituting in the two previous relations » we get that : 


Е 
2 2 ai 
ЕЕ; , аа 
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(2) If the two forces are equal in magnitude (i.e. Е, = F, =F): J 


In this case » the parallelogram OACB exchanges 


to a rhombus » then : 


R=OC = 2 ОМ - 2 OA cos 7- 


=2 F cos Č 
2 


Le. | R =2 F cos = ‚Ө= E: (where R bisects the angle between the two forces) 


Notice that © = 120° | SOR = Е 


(3) If the two forces have the same line of action and the same direction (i.e. & = 0°) : J 


4 cos a= 1 

Substituting : > e 7 
д R=1F +F, +2FF,x1=1(F, E)? - F, +F, 

іе. R=F,+F, | 


| and ће direction of the resultant is the same direction of the line of 
| action of the two forces. 


ж In this case » Е is called the greatest or the maximum value of the resultant. 


(4) If the two forces have the same line of action but in opposite directions (i.e. œ = 180?) : ) 
“. cosa --1 ааа 


T о === 


Р, F, 


Substituting : 

SREFARESS2FR,xCD-([r? «F/-2FF, =[(Е,-Е,? =|F,-F, | 

ће. R -|F, - E;| | 
` and the direction of the resultant is the direction of the greater force in magnitude. | 


ж In this case › В is called the smallest or the minimum value of the resultant. 


(5)! If the two forces are equal in magnitude and have the same line of action but in opposite directions » 


In this case: Еу =F, =F > a = 180° 


“. cosa -- 1 „ве Е +F?-2F’=0 


д! К = лего | вену 


i.e. The resultant is zero vector. 
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(6) If the resultant is perpendicular to the first force (i.e. Ө= 90°): ] 
0290? 


Š | В? = Е? - F? | (Pythagoras' theorem) 


F +F coso | 
scot@=0 у = 


" В, sin о, 
Е, +Р, cosa=0 | 


. F, 
 cosQ = E 


2 
-. & is an obtuse angle › Е, < F, 


i.e. When the resultant is perpendicular to one of the two forces it is perendicular to the 
smallest force. 


Example Ө 


Two forces of magnitudes 5 newton and 3 netwon act at a point and include an angle 
of measure 60°» find their resultant in magnitude and direction analytically. 


> Solution 


<: к= Е +F, + 2 ЕЕ, cosa 


" к=125+9 + 2 х 5 х 3 х сов 60° =7 newton. 


F, sin © in 60° үз 
' tan Ө = ——— ——— „Чап Ө = ао == үз 
Е, + Е, cos @ 5 + 3 cos 60 13 
`9 = 21° 47 
Тһе magnitude of В is 7 newton and include an angle of measure 21° 47 with the first 
force. 
Example ©) 


Two perpendicular forces act at a point such that F, = 6 newton and Е, = 2.5 newton. 
Find their resultant in magnitude and find its direction. 


> Solution 


ив=Е2+Е,2 2 R = (б)? + 2.5)? = 6.5 newton. 


22 5 525. . а 99933 
Е, <. tan 0 = E P So Queso o owe 


-. The magnitude of R is 6.5 newton and include an angle of measure 22? 37 
with the first force. 
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Example o 


Two forces of magnitudes 50 newton and 100 newton act at a point. Their resultant is 
perpendicular to the first force. Find the measure of the angle included between the 
two forces and the magnitude of the resultant. 


Solution 


F; = 50 newton » F,=100 newton. 
*- The resultant is perpendicular to the first force. 


7 F, +F, cosa=0 “. 50 + 100 cos а = 0 
. _-50__ 1 P = o 
^ cos @ = туу = 5 120 


в =) + (Бр: + 2 (Е) (Е,) сова 


26 =\(50)2+ (100): + 2 x 50x 100 соѕ120 = 504/ 3 newton. 


Another solution : 

Let OA represents the force whose magnitude is 50 newton › 
OB represents the force whose magnitude is 100 newton. 

э "7 the resultant is perpendicular to the first force 

-. A OAC is right-angled triangle at O 


| = ОА _ 50 _ 1 
dom EE 00 2 
г. m (Z А) = 60° 


-. m (Z AOB) = 120° and it is the measure of the angle between the two forces. 


‚> В? = (100) – (50)? 2 R = 0007: (50) = 504 3 newton. 


Example Ө 
Two forces act at a point. The greatest value of their resultant = 32 kg.wt. and the 
smallest value of their resultant is 12 kg.wt. Find the magnitude of each of them » then 
find the magnitude of their resultant if the measure of the included angle between 
them is 60? 

> Solution 

Let the great force = F} and the small force = F, 

г. Fi +F, = 32 (1) , Е, -Е, = 12 (2) 

From (1) and (2) : Б, = 22 Кв №. and E, = 10 kg.wt. 


Теа = 60° sthen В ={(22)7 + (10? + 2 х 22 х 10 cos 60° = 24/201 кали. 


| Example O 


Two forces are equal in magnitude. The magnitude of their resultant is 7043 newton 
and the measure of the angle between them is 60°. Find the magnitude of each of the 


two forces. 


Solution 
'^ The two forces are equal in magnitude. 
2 R22F cos 5 ^. 703 = 2 F cos 30° 2. F=70 newton. 


.. The two forces are 70 netwon and 70 netwon. 


Example Q 


Two forces of magnitude 6 and F kg.wt. act at a particle such that the measure of the 


angle between them is 135° 
Find the magnitude of their resultant if the line of action of the resultant inclines by 


an angle of measure 45° with the force F 


> Solution 

Е, sin о 

+” tan Ө = ——————— 

F, + F| cos œ 

» where @ is the measure of the angle between the resultant and the force F 
6 sin 135° 342 

ee & d m. 

F + 6 cos 135 г-3ү2 


2 F-342=342 S F=64 2 коме. 

> R =F) + (F? + 2RF, сова 

у. В = 6} + (642) +2 х 6 x 62 cos 135° =6 Кали. 
Example (3 


Two forces acting at a point. If their magnitudes are 4 F and 3 F »find the measure 
of the angle between them if the magnitude of the resultant is y 13 F 


г. tan 45° = 


| Solution 
~ R? = (E + (E)? + 2 (E) (Ej) cos о, 


| А” oua бү та а 
„(з в) = (4 Н)2 + (3—2 +2 ХА РХ 3 Ех cosa 


213 F = 16 22 + 9 EP? +24 Е cosa г. — 12 F = 24 F cos а, 
. Е”. ү E 
“. COS Q = IF ==5 20.120 
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Example © 


Two forces of magnitude 7 kg.wt. and F kg.wt. act at a particle and the measure of the 
included angle between their directions is 120° 

If the magnitude of their resultant is 7 {з kg.wt. 

Find the value of F and the measure of the angle which the resultant makes with the 
first force. 


Solution 
2 
у R? = 22 + 82+ 2 ЕЕ, сова х (143) =P + +2 х7 x F cos 120° 
51472494 F-7F SE-TF-98-20 
S(F-14) (F4 7)20 “Бе 14 Крм. 
" _ sine | _ 14 уп 120° _ 743 . 
ав F, + F, cos а laa 7 + 14 соз 120° ~ zero «undefined» 
“. cot Ө = zero г. 0=902 
i.e. The resultant is perpendicular to the first force. 
Example (T) 


Two forces of magnitudes 5 and 52. kg.wt. act at a point. 


The first towards East » the second is towards Western North. Prove that the 
magnitude of the resultant = the magnitude of the first force and find the measure of 
the angle which the resultant makes with each of the two forces. 


Solution North 
F,-5kg.wt » F= 542 kg.wt. = 
From the figure а, = 135° 
 R=Y25 +50 +2 х5 х 542 х cos 135° 
7 В = 5 Крм. =F; ‚с tan Ө = 


5 i | : 
12 = Do «undefined» 


West 


F, sina South 
EG Е, cos а, 


лад Ө = > zero 

5451 2 cos 135 
.. cot Ө = zero г. 0 = 90° 
- Ris perpendicular to F, 


i.e. Towards North and makes an angle of measure 135° — 90° = 45° with F, 


[21] 


Example (р) 


6 newtons. Find the magnitude of each force. 


> Solution 


м 
2 


-. The magnitude of each force 5 » 5 newton 


Dividing equation (2) by equations (1) : 
«pcs e X Gio 
“tan edm = 
» by substituting in equation (2) : 

“FX E =з A Е = 5 newton. 
-. The magnitude of each force is 5 newton. 


Another solution (Geometrically) : 


*- The two forces are equal. 
^. В; > R, bisect the angle between the two forces. 
^ R LR, 
~ Ry)? + (82) = (2 FY 
“. 64 + 36 =4 Е? 
Е? = 25 ENTE, 


22 


n Fcos — = 4 (1) 
m- 
»R,=2F cos ( = )=6 

. а 
“Бе ГЭЕ 3 (2) (First case) 
By squaring the two equations (1) » (2) and add : 
^. Е? cos? & + F2 sin? & = 16+9 LE (cos? + 

2 2 
=25 - F=5 newton 


* Notice that the two equations can be solved as the following : 


-. The magnitude of the two forces are 5 » 5 newton. 


Two equal forces intersect at a point and the magnitude of their resultant equals 
8 newton › if one of them is reversed ; then the magnitude of their resultant equals 


180 - а Ку 


к саѕе) 


5 
as 
ZÀ = 

4 


М, Resolution of a known force into two known directions 


Suppose that the force R acts at a point O 


and it is required to resolve R into two components 

F, and Е.. Let 0, and 0, be the measure of angles of 
inclination of F, and Е, to the direction of R 

Therefore » we draw using a drawing scale the vector OC to 
represent the force R › then we draw from O the two rays OX and OY making two angles 
Ө, and ©, with OC and in different sides of it. 

Then we draw from C two rays one is parallel to OX and the other is parallel to OY to 

get the parallelogram ( OACB as in the shown figure » thus the vector O. OA represents t the 
component F, and OB represents the component F, and the vector AC represents Е, also 
By using the sine rule on A OAC » where m (Z ACO) = Ө, 


and sin (2. OAC) = sin [180° – (6, + 9,)] = sin (8, + 6) 


F, F, R 
7 аб, ~ sin 0, = sin (@,+8,) | 


i.e. : = > К sin Ө 
| Е, (the magnitude of ће component of R » which inclines by Ө, on К) = зїп (8. + 8, 8 ) ' 
i 17592 
| And | 
| E TEE Е R sin 0, 
‚ F, (the magnitude of the component of В » which inclines by 6, on К) = отб. (0,3 85) | 
| pt | 


ЕЗ 


| падр (1) 


Resolve the force of magnitude 20 newton into two components one of them inclined 
on the given force with an angle of measures 30° and the other force inclined by an 
angle of measure 45° on the other side of the force » then approximate the answer to 
the nearest one decimal. 


> Solution 


Бн R sin 0, _ 20 sin 45° 
|^ sin(0,-0) ^ sin75* 
_ R sin Ө, _ 20 sin 30° 

2° sin (0,+0,) іп 75° 


= 14.6 newton. 


- = 10.4 newton. 


Example €) 
In the opposite figure : 
A light of weight 10 Newton is suspended by two strings 
AC » BC fixed in two horizontal points with equal two 


angles » the measure of each of them is 20? 

(1) Resolve the weight of the light in each of the two directions AC » BC 

(2) What happen » if the magnitude of the components of the weight in the two directions of 
the strings » if its angle decreased with horizontal less than 20» and what do you deduce 
to the magnitude of the component of the weight, when the string becomes horizontal. 


(10) 


> Solution 


(1) The weight (10 newton) acts vertically downwards » and 


from the figure : 
Wi E W, _ 10 
sin 70° sin 70° sin 140° 
10 sin 70° 
ВА Wi =W, = “sin 140° = 15 newton. 


(2) If the measure of the angle decreased with horizontal less than 20° » then the magnitude 
of the component will increase to become unlimited when the strings are horizontal. 


Let the force R acts at the point O and we want to resolve this 
force into two perpendicular forces F 1 and F, such that F, 
inclines by Ө on the direction of R 


In this case » the parallelogram become a rectangle. 
Applying the sine rule on A OAC we get : 
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1 E | КО 
sin (90° — 0) ^ sin ^ sin 90? 


LR Thus ;F, =R cos Ө » F =Rsinð 


| ^. F (the magnitude of the component in the given direction) = R cos Ө » and F, (the magnitude 
of the component in the perpendicular direction to the given direction) = R sin Ө 


The component F, sometimes is called the projection of R in the direction of OA 


and the component Е, is called the projection of R in the direction of OB 


Remarks 


(1) The magnitude of the component adjacent to the given angle = R cos (this angle) 


» the magnitude of the other perpendicular component to the previous component 
-Rsin (this angle) 
In the opposite figure : 


If the component m inclines on the direction of R by an angle 


of measure Ө ; then 


Е, =R cos Ө , Е, =R sin Ө 


(2) The component of R in the same direction of В = The same 
force R and its component in the perpendicular direction to its xi Е 
direction = 0 O тык 
Because in this case » the measure of the angle between R and 
the first component = zero » then the magnitude of the first 
component = Ё соѕ 0 = Кх 1 = К 
and the magnitude of the perpendicular component оп the previous component 


= В sin 0° =R х 0 = zero 


(3) Ifi and j are two perpendicular unit vectors in the 
directions OX and OY where O is the origin point. 
Then Е, -(Rcos0)i > F;-(Rsin0)j 
ВЕ +F, = (В cos 0)i + (В sin0) j 


(iM pg Lag Wea) OW oot Jl оа ы уза] | 25 


(4) If F =(F +0) s then F=F cos @i+F sin 0 j 


(5) If 0 еј 0 + [ » then the magnitude of the two components (В cos 0) › (В sin 0) is 
less than the magnitude of the force (R) because Ө Е] 0 ‚> [ 


> Физ 0 < 510 <1 » O«cosO«1 


(6) If a body of weight (w) is placed on a smooth inclined plane with the horizontal by an 
angle (0), then we can resolve the weight (w) which acts vertically downwards into 
two components. 

* HF, (The magnitude of the component in the 
direction of the line of the greatest slope) 


= № sind 


* F, (The magnitude of the component in the 
perpendicular direction on the plane) 


= У соѕ Ө 


Example © 


Resolve the force of magnitude 842 newton which acts at the point O in the direction 
of Eastern North into two components. One of them in the East direction and the 
other in the North direction. 


> Solution 


`2 The two components inclined on the direction of the force by North 


angles of measures 45° and 45° › then they are perpendicular. 


^. The magnitude of the component which is in the 


West = Eust 
East direction = F cos 45° = 8/2 x "m = 8 newton. 
2 
The magnitude of the component in North direction South 


=Fsin4s°=842x 1 = 8 newton. 


42 
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Example A 


A force of magnitude 1043 kg.wt. was resolved into two perpendicular components » 


one of them is of magnitude 15 kg.wt. Find the magnitude of the other component. 


d Solution 
Let the direction of the given component (Е) inclines 


on the direction of the force by an angle of measure Ө 


-. The magnitude of this component Б, = 103 cos Ө E) 


{з 


еб E 
оз 2 


The magnitude of the other component F, = 107 3 sin 30° = 107 3 x1 = 543 кали. 


“. 15 = 1043 cos 0 2.0 = 30° 


Another solution : 
2 
в Е? + Е? > (1093) = a5? +F} 


хя F =/5 MEZ 5^3 kg. wt. 


Example (3 


A body of weight 50 newton is placed on a smooth inclined plane by 30° with the horizontal. 
Find the two components of the weight in the direction of the line of the greatest slope 


and the direction perpendicular to it. 


, Solution 
From the figure » we notice that : m (4 BCD) = (4 BAC) = 30° 


~<- Е, = (the magnitude of the component in the direction of the line 


of the greatest slope) 
= W sin 30° = 50 x 4 = 25 newton, 


; F, = (the magnitude of the component in the perpendicular 


direction to the plane) 


43 


3 
= W cos 30° = 50 x == 257 3 newton. 
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The resultant of coplanar forces 


Lesson Three meeting ata point 


E The geometrical method | 


— 


Suppose that the system of coplanar forces Е, , F, „Ва Е, acts at 
point M as in the opposite figure. 


To find the resultant of this forces : 


* Use an appropriate drawing scale. 


* From any point as A draw the vector AB to represent F, 
(in magnitude and direction) 


* From point B draw the vector BC to represent F, 


* From point C draw the vector CD to represent Б, 


* At last » from point D draw the vector DE to represent F, 


Match the first point (A) to the last point (E) to be the vector AE 
which represent the resultant (R) in magnitude and direction 
, where К =F, +F, +F, +F, 

* Find the length of AE and m (Z EAB) assume it is the included angle between the 
resultant and the first force and using the drawing scale we can find the magnitude and the 
direction of R 

* Then the resultant of the set of forces is a force of magnitude R and acts at point M in 
direction AE 

Notice that : 

The vector AE which represent R has an opposite direction to the other directions of vectors 

which represent the forces and the polygon ABCDE is called "The force polygon" 


EJ 
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| Remark 


If the first and last points are congruent in the force polygon » then (R) = O and the set 
of forces are equilibrium. | 


i.e. The adjusted and sufficient condition to equilibrium a set of concurrent forces is 
a representing of these forces geometrically by the sides of a closed polygon taken in 
the same direction. 


E The analytical method | 


Suppose that the system of coplanar forces Е, , Е, ‚Е. $2 , г. meet at the point О 

and the point O is the origin point of a coplanar cartesian axis. 

and 0, ›0, ›0, >... 98, are the polar angles of the forces F, , Е, „уза о Е. respectively , 
leti and j be the fundamental unit vectors in the two directions OX and OY > then: 

B =(F, 50) =F, cos 0, 1+, sin 8, j , 
Е, = (F, » 65) = F, cos i+ F, sin 9, j , 
Е. = (F; > 04) =F, cos 0,1 + Еу sin 03 j 


and so on till: F, = (F, ›6,) = F, cos 0, i +F, sin Ө, j » 


— — — — 


2 R=F,+F,+F, toe tk, 
» then by adding we get : 
R = (Е, cos 0, i + F} sin 0, J) + (Е, cos 6,1 + F, sin 6, |) 
+ (F; cos 0, 1 + Еу sin 0, J) + — + (F, cos 0, i + F, sin 0, j) 
= (Е, cos 0, + F, cos Ө, + Е; cos 0, + = + Fp cos 6)i 
+ (F; sin 0, + F, sin Ө, + F; sin, + =- + F, sin 0,) j 
— n == n ES 
фе. R= ( х Е, cos 6) i+ ( P» F, sin 0) ј | 
The expression ( > Е, cos ө,) is called ће algebraic sum of the components in the 
direction OX and is denoted by X and the expression ( z Н, sin ө.) is called the 
algebraic sum of the components in the direction OY and is denoted by Y Hence » we can 


write the previous equation in the form: R=X i+Yj 
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And let R be the magnitude of В and о is the measure of the polar angle of the resultant В > then : 


в =] 2 + Ү? and tan а = Y where В = (В » à) 


Remarks 
(1) Notice the difference between X and i : 
* X is the algebraic sum of the components of forces in the direction of OX 


* iis the fundamental unit vector in the direction of OX 


and Ө = 90° , if R in the direction OY 
,0= 270° sif Rin the direction oY 


and Ө = 0° , if R in the direction OX 
‚0 = 180° if R in the direction ОЎ 


(4) Ш! X=zero апі; Y = ето, then! R=0 | 
In this case » the set of coplanar concurrent forces are in equilibrium. 


(5) To determine the direction of the resultant, consider that : 


x | У | quad. | 8 
+ | + | 1° | measure of the acute angle | 
| 2€ |  180*—measure of the acute angle | 
- | 374 | 180° + measure of the acute angle 
| = | = | qth | _ 360° — measure of the acute angle 


(6) The resultant of set of forces Е, > Е, , Е, 


=> — 


is: R=F, +Е, + F, | » and if! R=0 i » then the set of forces are equilibrium 
For Example : 

ШЕ, = 51+2] , Ej- -61+3] 

and Е, =1-5 j »then R = F, + F, +F; =0 


. The forces are in equilibrium. 
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Example o9 


If the forces F,=5i-4j s F,=-6i+ajandF, =bi+7 j 


are meeting at a point and are in equilibrium. Find the value of each of : a and b 
P Solution 
+. The forces are in equilibrium ЈЕ +В. +, = О 
n 61-4) +С 61+) + 1 +7)=0 > –1+ђ1+ (3 +а)ј=О 
2 -1+0 = 0 Беи 
•3+а=0 1. а=- 3 
Ехатріе Ө 


In each of the following three figures 9 a set of forces meeting at a point О and their 
magnitudes are in newton unit. 


Determine the magnitude and the direction of the resultant of each of them. 


Solution 


In Fig. (1) : The three forces whose magnitudes are 8 » 52 and 3 newton and their 
polar angles are of measures 0° › 45? and 90° respectively. 


• The algebraic sum of the components in the direction of OX is 
X = 8 cos 0° + 51 2 cos 45° +3 cos 90° 
=8x1+5 те Renae а 
2 
• The algebraic sum of the components in the direction of OY is 
Y = 8 sin 0° + 51/2 sin 45° + 3 sin 90° 


=8xzero+5 аена и 
2 


2 R= 131+83 then R=1X + Y? =7169 + 64 =1233 


I "T 

“ В = 15.264 newton »tan о = x^ 13 

о Х>О»,У>0 

.. В lies in the first quadrant » using the calculator. “. ој 31° 36 


1 


In Fig. (2) : The three forces whose magnitudes are 3 » 413 апа 2403 newton 
and their polar angles аге of measures 180° ; 270° and 330° respectively. 


X = 3 cos 180° + 44[3 cos 270° + 23 cos 330° 

=3xC 4473 хожа x13 =-34043 cum 
Y = 3 sin 180° + 4413 sin 270° + 2] 3 sin 330° 

-3x0«4 3x cn +213 x(-4) 

=0 -413 -4[3 = 53 newton. Б 
„В =-513 } 


› then R= 54/3 newton and & = 270° 


In Fig. (3) : Four forces of magnitudes 743 33 43 › 6 and 243 newton and 
their polar angles are of measures 30° » 150? , 240° and 270° respectively. 


х = 743 cos 30° + 3413 cos 150° + 6 cos 240° + 243 cos 270° 


3 3 
=7 3 1B үзүз «(_ҮЭу+вх(-1)+2 3x0 
= 10.5 - 4.5 -3 + 0 = 3 newton » 
Y = 74 3 sin 30° + 33 sin 150° + 6 sin 240° + 24/3 sin 270° 


=7¥3x443 5х1 +6* (13) +2 3 x (1) 


„їз , 313 . 
s- +—1^-343-243 = 


Zero 


wR=3i » then R = 3 newton › o = zero 
Another solution for the figure (3) : 
Using the analyzing of the forces into two perpendicular directions : 


- X= 743 cos 30° — 33 cos 30° — 6 cos 60° 


=7 3512.4 3x13 6x4 


= 3 newton 313 sina 
> = Я 


2 P. ins »45 
„У = 3 [3 sin 30° + 71/3 sin 30° – 6 sin 60° 21/3 Р x a A sii н 
=313 x 4 +713 х 4 -6x R 2{3=0 CES 4 Mmi 
oR AGF + (0? = 3 newton. (e) Ў = s 
иапо= у = 2 =0 “. а; = 0° у 
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Example Ө 


Five coplanar forces meeting at a point » their magnitudes are 12 99 952 5 142 and 
7 kg.wt. э act in the directions : East » North » Western North » Western South and 
South respectively. Prove that the set of these forces are in equilibrium. 


Solution 
The forces are (12 » 09) » (9 » 90°) » (512 ‚ 135°) 
s (7412 ,225°) „(7 ,270°) 
^ X = 12 cos 0° + 9 cos 90° + 57 2 cos 135° + 7 2 cos 225? + 7 cos 270° 
= 12 х1 + 2его + 57 2 x (-L) +712 x (-L) + zero 


= 12-5-7 = zero 12 12 Могћ 


„У =12 sin 0° + 9 sin 90° + 5/2 sin 135° + 7412 sin 225° + 7 sin 270° _ 


=zero+9+5 re eee, 2 х(--=)+7 x-1 


42 42 West 


2945-7-7-zero 
“. X = zero › Y = zero &R=O 


East 


-. The set of forces are in equilibrium. 
Example © 


Four coplanar forces meeting at a point and their magnitudes аге F 92 F » з{з к апа 
4 Е kg. wt. The measure of the angle between the first and second forces is 60° and 
between the second and the third is 90° and between the third and the fourth is 150° 
Find the magnitude and the direction of R 


Solution 
Let Ox is the direction of the first force 


› then the forces in polar form are (F › 0°) › (2 F > 60°) > (31/3 F + 150°) » (4 F » 300°) 
respectively. ' 


- X =F cos 0° + 2 F cos 60? + зз cos 150° + 4 Г cos 300° 


-Ех1+2Ех des op C32) вав d 


2 
=F 9 = 1 
= +Е- > Ft2F= 5 Б» 


Y =F sin 0° + 2 F sin 60? + зз sin 150° + 4 Е sin 300° 


-вхо+авх 13 esas tarx (T) 
-o 37. В p fap Вр 


Co iM us / sil Iun etd л ous за | 33 | 


15 р = | Е?+ 3 52 = Е = Е 
ЗЕ 
«Re P stan З! х 2--үз 
X<0sY>0 “. о, = 180° — 60° = 120° 


i.e. The resultant magnitude is Е and its direction between 279 and 3™ forces making an 
angle of measure 30° with the 3 force. 
[гу to solve this example using the analyzing of the forces into two perpendicular 


directions 


Example o 
Three forces of magnitudes 2 F ›4 F 56 Е act at a point in directions parallel to the 
sides of an equilateral triangle in the same cyclic order. Find the magnitude and the 
direction of the resultant. 

Solution 

Let the forces act at the point O in the directions 

ОХ ‚ОГ, ¿OM 

which are parallel to the directions AB > BC >CA in ^ 

the equilateral triangle ABC 

» then the forces in the polar form are : 

(2 F $09?) › (4Е » 120°) , (6 F » 240?) | - 

- X = 2 F соз 0° + AF cos 120? + 6 Е cos 240° 


=2Fx1+4Fx(-5)+6Fx(-5)=-3F, 


Y =2F sin 0° + AF sin 120° + 6 F sin 240° 
=2Fx0+4Fx (13) ө» (12) - Зв 
R=-3Fi-43Fj 
я ву’ - [єз ю?+(-{з®) = 12 Е? =23Е, 
y_-V3F_ 1 


(ап 0 = = = === 
X -3F 43 
» 7 X and Y are negative » then œ = 210^ 


i.e. Resultant magnitude is 2 3r and its direction between the two forces of magnitudes 
6 F »4 F making an angle of measure 30° with the force 6 F 


* Try to solve this example using the resolution of the forces into two perpendicular 


directions 
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Example O 
ABCDEF is a regular hexagon. Forces of magnitudes 6 » 243 969 23 newton act 
along AB 9 AC , АР and AE respectively. 


Find the magnitude and the direction of the resultant of these forces. 


Solution 
Suppose OX is the direction of the first force. 
Then the polar form of the forces are (6 » 0°) > (2 3, 30°) » (6 » 609) » (243 , 90°) 


^ X = 6 cos 0° + 2 3 cos 30° + 6 cos 60° + 24 3 cos 90° 


=6х1+2 зх(ЇЗ)+вх 12 3 x 0 = 12 newton » 
У = 6 sin 0° + 27 3 sin 30° + 6 sin 60° + 2 3 sin 90° 


-6хо+2{з х1 46x43 42 3 x 1= 643 newton. 


»R=121+ 6435 лв={х?+ү? 


R= Q2? + (643) =6 7 newton rian = = В. В 


12 
„> X>0sY>0 г. a = 40° 53 36 
i.e. The resultant magnitude is 647 м. 
— ——= мо 2а — 
and its direction between AC and AD making an angle of measure 10* 53 36 with AC 


Another solution : 
Using the resolution of the forces into two у 


perpendicular directions : 6 5160 
243 sin3d 


2. X = 6 cos 60° + 27 3 cos 30° + 6 
=6x deaf 2 +6= 12 esten 
„У = 6 sin 60° 21/3 sin 30° + 243 


-6x B42 3x 4 +213=613 newton. у 


SR "d (12): + (63) = 647 newton. 
3 


stan etal te at г. о = 40° 53 36 
i.e. The resultant magnitude is 67 N. and its direction between AC and AD making an 
angle of measure 10° 53 36 with AC 
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Example 9 


Four coplanar forces meeting at a point their magnitudes are E, 62. , s12 sF, gm.wt. 
The first force in the East direction » the second force is in the direction of Eastern 


North » the third is in the direction of Western North and the fourth acts in South 
direction. 


If their resultant is 7 gm. wt. in magnitude and acts in the East direction + find the 
value of F, and Е, 


> Solution 
The magnitude of the resultant is 7 gm. wt. and acts towards East 
- Х=7 and У = zero 


-. Е; cos 0? + 67 2 cos 45° + 87) 2 cos 135° + F, cos 270° = 7 


North 


1 1 
и. F х1+6/2х—=+8/2 x-—+F,x0=7 
à 42 42 и 


FL +6-8+0=7 ^, F, 29 gm. wt. 


Е, sin 0° + 6 2 sin 45° + 81/2 sin 135° + F, sin 270° =0 
1 1 
=n В x0+6 2x- +812x-L +F x(-1)20 
1 "p 42? 


/.6+8-Е, =0 ^ Е, = 14 gm. wt. 
* Try to solve this example using the resolution of the forces into two perpendicular directions 
Example (5) 
M 


Five coplanar forces meeting at a point their magnitudes are Е ,9 , 542 , 7/2 ,К (крем!) 


The measure of the angle between the first force and the second force is 90? , between 
the second and the third is 45° , between the third and the fourth is 90° and between the 
fourth and the fifth 45? If the system of forces is in equilibrium , find the value of F and K 


, Solution 


Let OX is the direction of the first force 

» then the forces in the polar form are : 

Œ 50°) > (9 90°) „(5472 › 135°) › (712 225°) „(К , 270°) 
» `2 the forces are in equilibrium 


“ X=Y=0 


(36. 


| 
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> X= F cos 0? + 9 cos 90? + 57 2 cos 135? + 7 2 cos 225° + K cos 270° 


~F+9x0+542x-—L4742 x-“L+kK x0=0 врела 
42 42 


;'- Y=Fsin 0? + 9 sin 90° + 5 2 sin 135° +7 2 sin 225° + K sin 270° 


р. р нар Se 2 К=7 


ү2 {2 
Example © 


ABCD is a rectangle in which АВ =8 ст. » BC=6cm. 9 Е €CD where FD = 6 cm. 


The forces of magnitudes 6 » 20 » 1342 and 2 newton act along AB , CÁ ‚АЕ „АП 
repectively. Find the magnitude and the direction of the resultant of these forces. 


> Solution 


In А ABC : : (AC)? = 62 + 82 = 100 ^. AC = 10 ст. 
5 зен ge oe 9. 9-824 
<. sin Ө = 1073 ‚соз Ө = 10^ 5 


‘+: А AFD is ап isosceles triangle 


- m (4 AFD) = 45? i.e. & = 45? 


Suppose AB is the direction of the first force and in the direction ofi y 
2. The measures of the polar angles of the forces are zero? › 180° + Ө » а: » 90° respectively 
^. X = 6 сов 0° + 20 cos (180° + Ө) + 134/2 cos @ + 2 cos 90° 

= 6 x cos 0° + 20 (- cos 0) + 132 x cos 45° + 2 cos 90° 


=6х1-20х $ +13 аи 
2 


„У 26 x sin 0° + 20 sin (180° + Ө) + 13172 sin a + 2 sin 90° 


=6 x sin 0° — 20 sin 0 + 131] 2 sin 45° + 2 sin 90° 


=6x0-20x 2413 2 х 1 +2 х 1=3 newton. 


У 42 


„В = | Х2 + ү? = (з + (3): = 34/2 newton » 


tan | = x = i = 1 where { is the measure of the polar angle of R in this example 
~ X>0Y>0 2. l=45° 


i.e. R is in the direction of AF 
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Another solution : 


Using the analyzing of the forces into two perpendicular directions : 


From Pythagoras’ theorm : ) 
1342 sin t | 
AC = 10 cm. o 
i ein ве Оена eB. oed E 
^ sin@= 79 = 5 »cosO= 10 = 5 3 
x 
› V A AFD is an isosceles triangle “zocos e ВУ / © B зона 
и. m (Z 0) = 45? 20sin ө 


X= 1342 cos à 6 — 20 cos Ө 


21342 x-1.46-320* = = 3 newton, 


{2 5 


› У 2132 sin + 2 – 20 sin Ө 


= 13 9 «9990 x 2 3 newton. 


12 5 
„В = ү (3) + (3): = 342 newton. ‚Тап (= + =1 


2 Х>О»У>0 + (=45° 


i.e. The resultant in direction of AF 
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|| First | Equilibrium of a rigid body under the action of two forces : ] 


| 


The rigid body is in equilibrium under the action of two forces only » if the two forces : 
(1) Are equal in magnitude. 
(2) Are opposite in direction. 


| (3) Their lines of action are on the same straight line. 


(1) A body suspended by a light string : 
If a weight (W) is suspended by a light string. It balances under the action 


of two forces which are : weight (W) acting vertically downwards and 


the tension in the string (T) acting vertically upwards therefore : T = У 


(2) A body of weight W placed on a horizontal smooth plane : 
If a body of weight (W) is placed on a smooth horizontal plane. 
It balances under the action of two forces which are : weight (W) acting 
vertically downwards and the reaction of the horizontal smooth plane (т) 


acting vertically upwards as shown in the figure. 


> we deduce that: r = W 


[ 39 | 


1 


Remarks 


(1) Ifa rigid body is acted upon by two forces equal in magnitude » opposite in direction and 
their lines of action are on the same straight line › they have no effect on the body neither 
in case of rest nor motion. a | 

(2) In the opposite figure : If a string passes over a smooth pulley. 
and two bodies A and B are suspended from its two terminals T 
such that the string is tensioned » then the two tensions in the two A 
terminals of the string are equal in magnitude. B 


(3) In the opposite figure : If a string passes through a smooth ring € 
to be suspended freely in it | » then the tensions in each of the № A 
two branches of the string AB » AC are equal in magnitude. © 


| Second | Equilibrium of a rigid body under the action of three forces acting at a point : | 


If three coplanar forces as F, , E; and F, are acting at a point and they 
are in equilibrinm:as as shown in the figure » and if R, а is the resultant 
of the two forces F, and E; » then the two forces » R, 1,2 and Е. аге 
balanced. Then from the conditions of ће equilibrium of two forces 


» we deduce that В, , and F, are equal in magnitude » opposite in 


direction and they have the same line of action. 


Generally : Tf three forces acting at a point are in equilibrium › then the resultant of 
any two forces of them is equal in magnitude to the third force and acts in the opposite 


direction of it and they have the same line of action. 
Example @) 


F, 9 Е, and F, are three coplanar forces meeting at a point » their magnitudes 

are 12 » 1243 and 24 newton respectively. If these forces are balanced » find 

the measures of the angles among the three lines of action of the three forces. 

У Solution 

Suppose the measure of the angle between the te "s + 
lines of action of I’, and Г, be Ө, 

"7 The three forces are balanced. 

"OR, = F3 = 24 and act in the opposite direction. 


v (Ri 2)? =F] +F5+2F, Е, cos Ө, 
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- (24)? = (12): + (1273) 42x12 x 123 cos Ө, 

~ 576 = 144 + 432 + 288) 3 cos Ө, 

^. cos д, = zero 7. Ө, = 90° 

Similarly » suppose the measure of the angle between the lines of action of Е, апа F is 0, » 
* the three forces are balanced. 

SRQGQZFQ212 and act in the opposite direction. 

' (R33) = Fj + F2 + 2 F, Е, cos Ө, 

. 144 = 432 + 576 + 2 x 12 3 х 24 cos Ө, HERB 

г. Ө, = 150° 

*. 6, (the measure of the angle between the lines of action of F, and Е.) 

= 360° — (90° + 150°) = 120° 

* We know that » the adjusted and sufficient condition to equilibrium of a rigid body under 


acting of a set of concurrent forces is a representing of these forces geometrically by the 


sides of a closed polygon » then we can deduce the following rule. 


If three forces are acting at a point and can be represented by the sides of a triangle taken 
Y in the same cyclic order » then the forces are in equilibrium. 


In the opposite figure : 


If Е, , F, and Р, are three coplanar forces meeting at А 
and the vectors AB » BC and CA represent these forces 


in magnitude and direction. 


© AC = AB + BC 


KAC represents the resultant of the two forces F, and F, 
but CA represents Е, , 

-- AC +CA=0 

И E equals in magnitude and opposite in direction to the resultant of Е, апа Е, 

і.е. Е, is balanced with the resultant of the two forces F, and E, 


“. The three forces are in equilibrim 


(Og ed / Y pub OW olet otis ува |] FU 
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Remark 


The three coplanar forces acting at a point. Їп order to be in equilibrium › their magnitude 
should be formed to be lengths of sides of a triangle. 

i.e. The greatest magnitude of these forces should be less than the sum of the other two 
magnitudes of the other two forces because in any triangle » the longest side should be less 
than the sum of two lengths of the other two sides. 

For example : 

The three forces whose magnitudes are 3 ›4 and 9 force unit cannot be in equilibrium because 
the numbers 3 » 4 and 9 cannot be lengths of sides of any triangle because 9 > 3 + 4 

but the forces whose magnitudes are 4 57 » 8 could be in equilibrium, but we can not say that 
they are in equilibrium because that is depending on their magnitudes and their directions also. 


[кше CN The triangle of forces rule \ _ i 


If a rigid body is in equilibrium under the action of three forces acting at a point and 

a triangle is drawn whose sides are parallel to the lines of action of the forces and taken in 
the same cyclic order » then the lengths of the sides of the triangle are proportional to the 
magnitudes of the corresponding forces. 


And if we symbolized to the forces' magnitude by Е, > У P: 
F, and F, » and A ABC was the triangle whose sides are 5 ^ — ^ Fi * 
parallel to the lines of action of three forces then AB » BC 


and CA represents the forces F, , F, and. F, respectively 


< 


in the magnitude and the direction where the body is in E 


EA. — №5 ‘and A ABC is called "the triangle of forces". 


equilibrium » then - 
AB BC AC 


It is noted that » we can draw an infinite number of similar triangles each of them is called 
the triangle of forces. 


Example @ 
Three forces of magnitudes Е, »F, and 96 kg.wt. act on a particle. They аге 


represented by the directed line segments AB » BC and CA respectively in A ABC › 
where АВ =8 ст. » BC = 10 cm. and СА = 12 cm. Find the value of each of F, and F 


P Solution 


2 


*^ The forces are represented by the directed line segments of a triangle taken in one 
direction 

-. The three forces are balanced ; then using the triangle of forces rule we get : 
F, В 96 „А E 96 


АВ ВС СА а 
“ Ер =64kg.wt. › F,=80kg.wt. 
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Important remarks : 


| (I) It is possible to draw the triangle of forces » such that two of 
its sides are on the line of action of two forces and the third side 


is parallel to the line of action of the third force. 
As in the opposite figure : 
A ABC is the triangle of forces. 
(2)* If the triangle of forces of three equilibrium forces is 


a right-angled triangle and it has an angle of measure 
30° » then the ratio among its side lengths is 1 : 2 Aa 


* If the triangle of forces is isosceles 
right-angled triangle » then the ratio 
among its side lengths is 1:1 A2 


| Enrich knowledge > CHR А 


If a triangle is drawn in which its sides are perpendicular to 


the directions of the equilibrium » then the ratio between each 


force and the length of the side perpendicular to it is equal. 


In the opposite figure : 
W LAC »T,LBC.1, LAB qd te 
1 "a ТАС ВС AB 


This rule is called perpendicular of forces triangle. 


M 


Lami's rule 


If three coplanar forces meeting at a point and acting up on a particle are in equilibrium » then 
the magnitude of each force is proportional to the sine of the angle between the two other forces. 


| 


If the symbols of the magnitudes of the forces 
are F} › F, and F, » and 0; » 9, and 0, are 

the measures of the opposite angles for them 
respectively as shown in the opposite figure : 
Then ABCA is the triangle of forces 


“ВС СА AB ш 
and from sin law : 


BC = СА M AB _ 
` sin(180—0,) — sin(180 —0,) sin (180 — 04) 


‚ BC _ CA _ AB 
1.6 = 


іп Ө,  sin®, ѕіпӨ; Q 
о E a - А 
rom (1) » (2) we ux) CIN усте 
Example ©) 


Three coplanar forces of magnitudes Е, 9 F, and 18 newton meeting at a particle in 
balance. If the measure of the angle between the line of action of 1** and 279 forces is 
90° and between the 2™ and the 3" is 120° Find the value of each of Е, and Е, 


» Solution 


The measure of the angle between 


` i 

d o o o o | 
the 1* and 3" forces = 360° — (90° + 120°) = 150 hae | 
Due to Lami's rule we get : ° [7150 
= Pi == Р, = F; 9 À n. — Е = = (18) 

sin 120° віп 150° зіп 90 {3 > 
2 

“ Е = 18 х 18. 94/ 3 newton , 


Е, = 18 x 4 = 9 newton. 


[М Equilibrium of a body placed оп a smooth inclined plane 


If a body of weight (W) is placed on a smooth inclined plane г) 
which inclines by an angle of measure Ө with the horizontal 

> then the body will be under the action of two forces : 

(1) The weight force (W) acting vertically downwards. 20_ 


(2) The reaction force (г) of the inclined plane and it acts (ў) 

in direction perpendicular to ће plane. 
These two forces cannot be in equilibrium because they have two different lines of action. 
Therefore » in order to be in equilibrium » a third force must act on the body. 


It may be in one of the following forms : 
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(1) The force is in the | (2) The force acts (3) The force | (4) The force inclines 


direction of the | horizontally. inclines by © | by о with the 
line of the greatest withthe plane | horizontal upword. 
slope upwards. upwards. 


(т) (T) 


(У | | в 
(E) | @) (E) 


Ww 


| The reaction of the smooth plane (r) is perpendicular to the plane. 


Example @ 


A body of weight 5 kg.wt. is placed on a smooth plane inclined to the horizontal 
at an angle of measure 30°. It is pulled up the plane under the action of a force of 
magnitude F which its line of action coincides the line of the greatest slope up the 
plane. Find F and the reaction of the plane. 


Solution 


The body is in equilibrium under the action 

of forces of magnitudes F » r and 5 kg.wt. 

as shown in the figure. 

and the measure of the angle between the two lines of 
action of the two first forces = 90° 


and between the 279 and the 379 = 180° — 30° = 150° 

and between the 3 and the 1* = 90° + 30° = 120° 

Applying Lami's rule we get : 
F f 5 


E 
= = те. — = 
sin 150° sin 120° sin 90° 1 


Example Ө 


A body of weight 20 kg.wt. is placed on a smooth plane inclined to the horizontal with 


an angle of measure ©, where cos 0; = i 


The body is kept in equilibrium by a horizontal force of magnitude F 
Find F and the reaction of the plane. 


Solution 


^ The weight is in equilibrium under the action of forces of 
magnitudes F »r and 20 kg.wt. therefore » the measure of the angle 
between the 1% and 279 forces = 90° + о and between the 279 and 3'% 
= 180? — о and between the 3 and the first = 90° 


Applying Lami's rule we get : 


F FER NEN 20 

ѕіп (180° — о) sin 90° sin (90° +0) 6 А 
А Е r 20 
L6. — = — = 

sina 1 cosa 4 
= _ 4 Be буе 42 
RO E EET 
We ep qn) . F= Sie ue: 
iuge per: “ F=20x =x J = 15 Кам. 

5 5 


>= 20x 2 = 25 кали. 


A General examples on the equilibrium of three coplanar concurrent forces 
Example (3 


A weight of 200 gm.wt. is suspended by two strings of lengths 90 cm. and 120 cm. 


fixed in two horizontal points » the distance between them is 150 cm. Find the value of 
the tension in each of the two strings in case of equilibrium. 


+ 150cm. HÀ 
> Solution 3 
*: (90)? + (120)? = (150)? 
7. A ABC is right-angled at C » from the figure we get : 


А DU aee еа —120-—4 
sin Ө, = US »sin 0, = 150 = 5 
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Using Lami's rule » 


| Em 2 T, __ 200 
` sin (180° —0,) ` sin (180° –0,) віп 90° 


‚Тое. T _ 200 „Tı 5 200 

'sinO, sin@, sin 90° зг 1 
5 3 

CR PM _ 200 4 _ 

ST =A xg = 120 gmt. »T, =~ х 5 = 160 gmwt 


Another solution : 


By using the triangle of forces rule : Draw DF // CB 


„ then A DFC is the triangle of forces 


„D 12 _200 

'" CF FD DC 

E. CF _ А _ 3 _ 

7. T, = 200 x тес = 200 sin 6, = 200 x 5 = 120 етм. 


FD p = 4_ 
» T, = 200 х Бе“ 200 sin 6, = 200 x == 160 gm.wt. 


Third solution : (By resolution) : 
*- The three forces are in equilibrium. 


2. The resultant of the two tensions = The third force and in 


the opposite direction 
и. T and T. are the two components of R and they are perpendicular 
^. T, =R cos 0, = 200 x 3 = 120 gm.wt. › 
T, = sin Ө, = 200 x $ = 160 gm.wt. 
Fourth solution : (By perpendicular of forces triangle) : 


„ A ABC is perpendicular of forces triangle. 


T Т, 
а 122004. 2 i = = 
"90^ 150 ^ 120 г. T, = 120 gm. wt. » Ту 160 gm. wt. 
Example €) 


A weight of 80 gm.wt. is suspended by a string fixed in a vertical wall. The weight is 
pulled by a force perpendicular to the string till it becomes in equilibrium when it is 
inclined on the wall by an angle of measure 30? » find in case of equilibrium » 


the magnitude of the force and the tension in the string. 


а 


1 | u 


> Solution 


РАН И F Ра T 80 
Due to Lami's rule we get » sin 150° ^ sin 120° ^ sin 90° 
F T 
и =- === = 80 
1 
2 13 
2 


г. F-80x 5 =40 gm.wt. » T= вох 3. 3 = 40413 gmwt. 

(80) 
Another solution : (By triangle of forces) : 
Draw the line of action of F to meet the wall at C 
» then A CAB is the triangle of forces. 


Due to the triangle of forces rule we get : du TL LUE 
CA AB BC 
In ACAB : CA: AB: ВС = 1:/3:2 
„ЕЁ - Т_80 ~ F=40 ртм. › Т= 4043 gm.wt. 
| 45 2 
Example (5) 


A light string AB of length 8 cm. Its terminal A is fixed at a point. A weight of 

300 gm.wt. » is suspended at the other terminal B. Find the magnitude of the needed 
force to keep the weight in equilibrium at a distance of 4 cm. From the horizontal line 
passing through A » also find the tension in the string in each of the two cases. 


(1) If the force is horizontal. (2) If the direction of the force is perpendicular to AB. 


P Solution 

The first case ; 

If the force is horizontal » we can take A ABC as 
the triangle of forces. 


T | F 300 
"AB АС BC’ 
(8)? - (4 = 443 ст. foe 


`. T = 600 gm.wt. »F = 3000/3 gm.wt. 

The second case : 
If the direction of the force is perpendicular to AB 
Due to Lami's rule : 


T F . 300 Te 300 sin 150° 


" sin 150° sin 120° ^ sin 90° sin 90° 


T= 150 gm.wt. » F= su аш er as wt. 


sin 90° 
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| Remark 


If the line of action of one force of three equilibrium forces is 
extended to divide the angle between the two lines of action of 
the other two forces into two angles » then we can apply Lami's 


tule as follows : 
Les F, = F3 
ѕіп Ө, 516, sin (6, + 65) 


Example © 


A body of weight 18 kg.wt. is placed on a smooth plane inclined to the horizontal by an 
angle of measure 30°. It is pulled upwards under the action of a force (F) inclines with 
the line of greatest slope of the plane by an angle of measure 30°. Find the magnitude of 
this force and the reaction of the plane. 


Solution 
The body is in equilibrium under the action of the three 
forces of magnitudes F » г and 18 kg.wt. where : 


The measure of the angle between the 1° and 219 forces is 60° 
and between the 279 and the 379 is 150° 
and between the 3 and the 1% is 30° + 90° + 30° = 150? also. 


Applying Lami's rule we get : 

E = г = 18 јр ЈЕ а а: № 
in 150° sin 150° віп 60° UA lo 
sin sin sin $ o3 1з 


Раева н 


Another solution г 
„> The line of action of the weight W which is the line 


of action of the resultant of the two forces F and r and 
it bisects the angle between them. 


Бег» 
> R=2F cos = aj 1822F x cos 60° 
2 2 
3 
*, 18 = 2 F cos 30° i ан 


„Бе 1826 [3 кеми. у. F= r= 643 Кеми. 
43 
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Example © 


A light string is fastened from its terminals at two points B and C such that BC is 
equilibrium horizontal. À small smooth ring of weight 20 gm.wt. slides on the string 
till the angle between the two branches of the string in equilibrium becomes 90? in 
measure. Prove that the lengths of the two branches of the string are equal » then find 
the value of the tension in each of them. 


Solution 

* The ring is smooth. 

-. The values of tension in the two branches of the string are equal. 
i.e. Tension in the branch AB = tension in the branch AC = T 


Using Lami's rule we get : 


T - T . 2 ; ; 
РШЕ НИНИ ЧЫНЕ ЕЕ -. sin 0, = sin Ө 
sin, зб, sin 90° 158m0 Y2 
90° T 20 
~. Ө, = Ө, = 90° = 45° ——— M 
ni ir NE sin 45° sin 90° 


^ T-1012 

s~ ADLBC » 0, =6,=45° . .AB-AC 

-. The lengths of the two branches of the string are equal. 
Example ($) 


A body of weight (W) newton is suspended by two strings. The first inclines on the 
vertical by an angle of measure 30? and passes over a fixed smooth pulley and carries at 
its free end a weight 1643 newton. The second string inclines on the vertical by an angle 
of measure Ө and passes over another fixed smooth pulley and carries at its terminal a 
body of weight 16 newton. Find in equilibrium case the value of W and the value of 0 


Solution 
Using Lami's rule : D 
T, T, = \ (Т) 


еіп Ө віп 30° «іп (0 + 30°) i 
5 161316 . w Ww) 


' тв — sin 30* — sin (A + 30°) © 
Ww 


1643 sin30° 43 
16 n^ 

а Ww 

'sin30? sin (60° + 30?) 


“ sin @ = “. 8=60° 


и. W= 32 newton. 


(80 


МЯ 


X 
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Five Follow : The equilibrium 
ped d (Meeting lines of action of three equilibrium forces) 


If a rigid body is in equilibrium under the action of three coplanar non parallel forces 


» then the lines of action of these forces meet at a point. 


For example » in the opposite figure : 
If a uniform rod of weight (W) is in equilibrium on a smooth 
vertical wall and on rough horizontal ground then : 


(1) The weight of the rod acts vertically downwards at its 


midpoint. (centre of gravity) 


W) 


(2) The reaction of the smooth vertically wall (т) which is 
perpendicular to the wall in direction of BD 

(3) The reaction of the rough ground (r,) with unknown direction » and to determine its 
direction » we draw AD passes through the point D (The point of intersection between у, г) 


Remarks 
(1) The weight of the uniform sphere acts at its geometric centre (centre of gravity) 
(2) If AB is a rod » its end A is attached to a hinge fixed at a vertical wall and the other 


end B is attached to a string fixed at the point C which lies above A exactlly and we | 


notice that : 


(ВС)? = (АВ)? + (АС): , (ВС)? < (AB)? + (AC)? , | (BC)? > (АВ)? + (АС), 
then Z BAC is right-angled. then / BAC is acute. | then Z BAC is obtuse. 


B A 


B 
A 
С B 
A | 
D 
| 
€ B 


(3) If A ABC is a 30? – 60? triangle 


\ 


^ AB = d AC »BC= Bac 


(4) If A ABC is right-angled at B › 
BD is a median of it 


» then BD = + АС 


Example [1] 


A metallic sphere of weight 2 kg.wt. and of radius length 30 cm. is suspended at 

a point B on its surface by a string of length 30 cm. »its other end A is fixed at a point 
in a vertical wall to be in equilibrium as it rests on the wall. Find the magnitude of 
the tension in the string and the magnitude of the reaction of the wall. 


> Solution 
The sphere is at rest under the action of three forces : 
(1) The weight of the sphere whose magnitude is 


2 kg.wt. acts vertically downwards at its centre M 


(2) The reaction of the wall of magnitude r 
» acts at the point of touch of the sphere 
with the wall (C) in the direction perpendicular to the wall » 


hence it passes through the centre of the sphere M 
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(3) The tension in the string of magnitude T acts in the direction of BA 
+» The lines of action of the weight force and the reaction force meet at M 
~. The line action of the tension force in the string should pass through the point M 
ie. AB passes through the point М › then A MAC is the triangle of forces where 
МА = МВ + ВА = 60 ст. » CM=30cm. 
^. AAMC is a right-angled triangle of (30° – 60°) angles. 
Tui 2 


^ АС = 301 3 ст. === 
60 30 303 
4 2 
s ELE ‚ T= ан 


( Drill } Try to solve the previous problem by Lami's rule 


Example Ө 


АВ is a uniform rod of length 60 cm. » and its weight 24 kg.wt. » acting at (D) 

the midpoint of АВ » the end A of the rod is attached to a hinge fixed at a vertical 
wall. The other end B is attached to a light string э its other end is fixed at the point 
C on a vertical wall above A at a distance 80 cm. from A. If the rod is in equilibrium 
horizontally. Find the magnitude of the tension in the string and the magnitude and 


direction of the reaction of the hinge at A 


Solution C 
From A ABC : ВС = (во)? + (80)? = 100 ст 


The rod is in equilibrium under the effect of three forces : 


80cm. 


(1) Its weight 24 kg.wt. » acts vertically downwards at the 


point D (the midpoint of AB) 


| (2) The tension in the string (T) acts in the direction of BC 
| 


(3) The reaction of the hinge at A (its magnitude = r) 


64) 


«+ The two lines of action of the weight and the tension meet at the point М 

=. The line of action of the reaction of the hinge passes through the point M also › 
- Dis the midpoint of AB ; MD // AC 

-. M is the midpoint of BC 


ЕЈ 


1 


г. AM is a median of А АВС which is right at A 


АМ = 1 ВС = 50cm. 
A T r 2 

- AAMC is the triangle of forces ~. MC AM CA 

е. = oe NE 30 _ 
ie. z0 = 50 = 80 “f=T=24 x go = 15 kg.wt. › 
From AAMD:tn0- 202 $ — 20458 

“, The reaction of the hinge at A inclines to the rod with an angle of measure 53° 8 

Example ©) 


A uniform rod of length 50 cm. and weight 120 gm. wt. » is suspended at its two ends 
freely by two strings э their other two ends are fixed at one point. 

If the lengths of the two strings are 30 cm. and 40 cm. respectively. 

Find the magnitude of the tension in each of the two strings. 


> Solution 


The rod is in equilibrium under the effect of three forces : 
their magnitudes are T, > T, and 120 gm.wt » where AC is the 
line of action of T, and BC is the line of action of T, 


they are meeting at the point C 


( 120) 
-. The action line of the weight of the rod should pass through C also E 
> (АВ)? = 2500 , (АС)? + (СВ)? = 900 + 1600 = 2500 
- D is the midpoint of the hypotenuse AB 


“. m (4 ACB) = 90° 


/. DC = РА = DB 
7. m (4 ACD) = m (4 DAC) ,т (4 DCB) = т (Z DBC) 
Applying Lami's rule we get : Pl eee A cali 
` sin (ос)  sin(0) sin 90° 
a CE . = 30 _ = 40 _ 
‘302 20 = 120 ~ Ту = 120 х 50 = 72 gm.wt. › Т, = 120 x 50 = 96 gm.wt. 
50 50 
Example o 


AB is a uniform rod of length 140 cm. and weight 480 gm.wt. » its end A is attached to 
a hinge fixed on a vertical wall. A force F acts horizontally at the other епа В.(о make 
the rod at rest at a position in which the rod inclines to the horizontal at an angle of 
measure 30° 


Find the magnitude of F » and the magnitude and the direction of the reaction of 
the hinge at A 
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> Solution 

The rod is at rest under the effect of three forces : 

(1) Its weight 480 gm.wt. acts vertically downwards 
at the point D (the midpoint of AB) 

(2) The horizontal force FatB 

(3) The reaction of the hinge at A of magnitude r 


-- The lines of action of the forces of weight and the horizontal force 
are meeting at the point M (i.e. in the direction of MA) 
-. The line of action of the reaction of the hinge should pass through the point M also 


г. ACMA is the triangle of forces. 
Е r 480 


^ CM^ МА АС 
or ac BEN 
“ AC = 5 AB = 70 ст. » BC= 2 AB = 707 3 cm. 


© m (4 ABC) = 30° 


-: Dis the midpoint of AB » DM / AC 
-. Mis the midpoint of BC ^. MC = 354 3 см. 


«AM e оо? 3543) = 351 7 ст. 2. E = = 550 
"+ 15) ш 3543 3547 70 


S ва 2404 3 gmwt. › г=240[7 gmat. 


(S AAMC is right-angled triangle at С -. tan (Z AMC) = НЕ -—0.. 2. 
| TREE 
-. m (Z AMC) « 49? 6 


. The reaction of the hinge makes an angle of measure 49° 6 with the horizontal. 


Example (3 


A uniform rod rests with its two ends on two smooth planes incline to the horizontal 
at two angles of measures 60° and 30°. Find the measure of the angle which the rod 
makes with the horizontal at the equilibrium position and if the weight of the rod 
equals 24 newton. Determine the magnitudes of the two reactions of the two planes. 


, Solution 

The rod is in equilibrium under the action of three forces : 

(1) The weight 24 newton acts vertically downwards at the point 
M (the midpoint of AB) 


(2) The reaction of the first plane r, 


(3) The reaction of the second plane г) 


^ The lines of action of the two forces of reactions meet 
at the point C 

-. The line of action of the weight of the rod passes through the same point "C" either. 
If D is the point of meeting the two planes »then Z А» Z D and Z B are right-angles 

г. The figure ACBD is a rectangle. 
If M is the midpoint of AB 

-. M is the point of intersection of the two diagonals of the rectangle. 


^ CDisa diagonal in the rectangle passing through M 


› > CD is vertical ^. m (Z CDX) = 90° 
-. m (Z MDA) = 30° 

„> Мр = МА “. m (2. DAM) = 30° 
© m (2 YAD) = 60° -. m (Z YAM) = 30° 


г. The rod makes an angle of measure 30° with the horizontal. 
From AADC: .. m(Z ACD) = 60° 
1 р 24 


ME EN —— 
sin 150° ~ sin 120? ~ sin 90° 
г. r; 12 newton › = 123 newton. 

Example Qo 


Applying Lami's rule we get: .'. 


AB is a uniform ladder of weight 843 ким. »its upper end A rests on a smooth 
vertical wall and its lower end B rests on rough horizontal ground such that the upper 


end is far from the surface of the ground by'[3 metre and the lower end is far from 

the wall by 2 metre. Find the magnitude of pressure on each of the wall and the ground 

in case of equilibrium. 

> Solution 

The ladder is in equilibrium under the effect of three forces : 
(1) The weight of the ladder of magnitude 843 калт. s acts 

| vertically downwards at the midpoint of the ladder (М) 

(2) The reaction of the smooth vertical wall of magnitude гу 


which is perpendicular to the wall at A 


(3) The reaction of the rough ground of magnitude r, (843 ) 


"^ The lines of action of the two forces of the weight and the reaction of the wall meet 
at the point E 
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2. The line of action of the reaction of the ground must pass through the point E 


» then A DBE is the triangle of forces where : + 
РЕ = АС = 3 metre. » BD= 1 ВС =1 metre Remark 


7 5 The pressure of the two ends of | 
›ВЕ =,| (+ (43) -2metre the ladder on the floor and the wall 
equals in magnitude the reactions 


of the floor and the wall on the two 
| ends of the ladder. 


Applying the triangle of forces rule we get : 
n D 8 3 2H їз 8 


43 
DB ВЕ ED "7" 4s 
“1, 8 Кел, » r,=16kg.wt. 


2. The pressure on the wall = 8 kg.wt. » the pressure on the ground = 16 kg.wt. 
Example @ 


AB is a uniform rod of length 120 cm. and weight 15 kg.wt. › its end A is attached to 
a hinge fixed at a point on a vertical wall. 

The rod is kept in equilibrium horizontally by attaching it at a point C on it where 
AC = 80 cm. by a string. The other end of the string is fixed at a point D on the 
vertical wall above А and at a distance 807 3 cm. from it. Calculate the magnitude of 
each of the tension in the string and the reaction of the hinge. 


Solution 
The rod is kept in equilibrium under the effect of three forces : 
(1) Its weight 15 kg.wt. » acts vertically downwards at 
M (the midpoint of AB) 
(2) The tension force in the string (T) 


80 Зет. 


(3) The reaction of the hinge (т) 


‘ The lines of action of the weight and the tension are meeting 


at the point E @5) 
2. The line of action of the reaction of the hinge passes through the point E also. 


-. А AED is the triangle of forces 


ET m + (гоз) = 160 cm. 


M = | . СМ _ CE. ME 
- ACME ~ ACAD: = СМ - СЕ _ МЕ 
. 20 = CE. ME. 2 СЕ= 40 ст. › МЕ = 2043 › Вр = 120 ст. 


` 801607 803 


АБ =, | soy + (2013 y = 4043 cm. 
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r _T_ 15 
{з 120 үз 


t= 7.5 Ком 2т= 7.53 калм. 


Applying the triangle of forces гше : 


Example O 


A string of length 24 cm. 9 is fixed from its ends at two pins A and B іп a horizontal 
line »the distance between them is 12 cm. the string passes inside a smooth ring to be 
suspended in it » its weight is 144 dyne › then the ring is pulled horizontally by a force 
F till it becomes down B directly. 

Find the magnitude of tension in each of the two branches of the string • find also 

the magnitude of F 


> Solution 
Supposing that BM = (ст. 


“. МА = (24 - () ст. ;' m (2. ABM) = 90° 
д. (24 – 52 = (2 + (1272 г. 576 – 48 l + l? = (2 + 144 
2. #=9 ст. ^. MB =9 ст. › АМ = 15 ст. 


Let m (4 МАВ) = 


EA cos Ө = 4 TIE 


5 
р `+ 
'^ The ring is smooth. | Notice that NW 
-. The tension in the two branches MB and MA The ring is in equilibrium under 
are equal in magnitude. the effect of four forces » so 


it will be solved by using the 
method you studied in lesson 3 


Х=0,Ү=0 


“. The ring is in equilibrium under the effect 
of four forces which are : 


(Е » 09) » (T › 90°) , (T » 180° — Ө) › (144 » 270°) 
2 K=0 

^. Е cos 0° + T cos 90° + T cos (180° — Ө) + 144 cos 270° = zero 
“ Fx1+Tx0+Tx-—cos Ө + 144 x0 = zero 

F-4T=0 (1) 


-. F sin 0? + T sin 90? + T sin (180? — 0) + 144 x sin 270° = zero 


SEXORTXxIATsin04 144 x 1 = zeto ^ T+ $ T-144- zero 


„т(1+ 3) =144 ^. T =90 dyne. 
Substituting in (1) : Г. F = 4 x 90 = 72 dyne. 


5 
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Another solution : 

': The weight and the vertical tension 

on the same straight line 

“. Their resultant can be calculated as (144 — T) 
Using lami's rule 

> Е -2 T __ ИЕТ 

sin (90° + 0) sin90° sin (180° – Ө) 
Е__ Т _144-Т 


" cosü l sin Ө 

„Р ap ETE 
(4) (3) 

„+ T-144-T 

n Ê Т=144 


~. Т =90 дупе > F=90 x 4 = 72 dyne 


Third solution : 


+ The weight and the vertical tension on the same straight line 
“. Their resultant can be calculated as (144 — T) & кы p 


and the A ABM becomes the triangle of forces 


144-T_T_F . 14-T_T 
9 15 12 3 5 
-3T2720-5T .8Т=720 
em T E 
и. T = 90 dyne 18 7 5 
2 F= 72 dyne 
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Geometry and 
Measurement 


The straight lines and the planes in the space. 


The pyramid. 


The cone. 


The circle. 


N % XN N ZZ rÀ 
: УРА ИМ f 
УК КК 


Я KS ARS 
ANE SH oe SON 


+ 
IS 
o we 4, > се 
5% УМ X X У ФУ р s 
x AS Фф ү” 


The straight lines and the planes 
_inthe space | 


(1) The straight line : 
Is an infinite set of points » and we can determine it exactly if we 


know any two different points on it. 


Plor example ; 


D 


In the opposite figure : 
The two points *A » B" passing through one and only one straight line which is AB while 
the two points "C » D" passing through another straight line which is CD 


^^. The straight line is determined by two different points on it. 


ABC ABC AB 


(2) The plane : | 
Is an infinite set of points represents a surface with no ends 
where any straight line passing through two points on it lies 
completely on that surface and we denote it by capital letters К 
as X 9 Y OL and we can denote it using at least three 
non-collinear points on the plane as : ABC 


"Тһе plane is determined by three distinct non-collinear points. 
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| Remarks 


(1) The geometrical shapes as the triangle › the square › the circle and ... is an infinite set 
of points and these shapes are called planed geometrical shapes because each of them 


is a subset of its plane. 


(2) Where the plane extends into infinity in all directions » we can represent it using 


a planed geometrical shape on it as a square or a circle or a parallelogram or ... | 


(3) The space ; | 


Is an infinite set of points » it contains all the geometric 
figures and planes » surfaces and solids while the solids 
as the sphere and the cylinder and the cube ; ... etc. are 
a set of infinite points but we can't contain it in one 
plane » but we can contain it in the space and the faces 
of these solids formed from some planed parts as the 


cube or non-planed as the sphere. 


Remarks | 


* Any point in the space passing through it an infinite number of 
the straight lines. 


* Àny point in the space passing through it an infinite number of 


the planes. 
| * Any two points in the space passing through them one and only one straight line. 


* Any two points in the space passing through them an infinite number of the planes. 


~ Determination of the plane in the space 


The plane is determined in each of the following cases : 


(1 Three distinct non-collinear points : | 


In the opposite figure : 


The points A › В › С are non-Collinear so that we can determine 


the plane (X) or ABC from that we can deduce : 
There is one and only one plane which passes 


through three non-collinear points. 
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(27А straight line and a point not belonging to it : ) 
In the opposite figure : 
AE BC , then the point A and 
the straight line BC 
determine the plane (Y) or ABC 


(3) Two intersecting straight lines : ) 


In the opposite figure : 


ABM CD = [E] 
» then AB and CD 
LN 
M 


determine the plane (Z) 


(ај Two parallel and non-coincident straight lines : ] 


In the opposite figure : 
AB // CD » ABN CD=@ 
, then AB and CD 
determine the plane (L) 


Example Q 


In the opposite figure : 


If M the plane ABCD 


Find : 

(1) Four straight lines passing through the point (A) 

(2) Three planes passing through the point (A) А p 
(3) The straight lines passing through the two points A and B together. Y ~ 


(4) Two planes each of them passing through the two points A and B together. 
(5) Four planes passing through the point (M) 


(6) The number of the planes which determine the solid in the figure. 


> Solution 
(D AB, AC ,AD,AM | (2) ABCD » ABM » ADM 
(3) AB | (4) ABCD ; ABM 
(5) MAB » МВС › МСО MAD | (6) Five planes. 


2 


D 


Relative positions of lines and planes in the space 


| 1) The relative positions of two different straight lines in the space : ) 


4 Intersecting straight lines H Parallel straight lines H Skew straight lines 


Two straight lines lie on the 
same plane and have one 
point in common. 


LN 
e L, > L, are intersecting. 
eL NL, ={А} 


* They lie in one plane. 


Two straight lines lie on the 
same plane and doesn’t have 
any common point. 


A 
*L, 71 
eL, NL,=2 


| • They lie in one plane. 


Two straight lines can't be 


lie in one plane. 
L5 


D 
e L, » L, are skew. 
eL iL ep 


* They do not lie in one plane. 


| The two skew straight lines are not parallel and not intersecting because they are not in one plane. ] 


4 


(2) The relative positions for the straight line and the plane in the space : ) 


s The straight line is parallel to 
| the plane 


Lae straight linc intersects 
2 || 


the plane 


^ The straight line lies | 
completely in the planc 


=, 


* The straight line L // the 
plane X 


L 


E NJ 


* The straight line L 
intersects the plane X in 
one point. 


ie. ПХ = (A] 


Г Notice that NS 


in the plane. 


D 


* The straight line L 
lies completely in the plane 
X(LcX) 

Le ПХ =1 


| If a straight line intersects a plane іп more than one point » then the straight line lies completely 
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(3) The relative positions for two different planes in the space : J 


Two parallel planes H Two intersecting planes Two coincident planes 


> 


a g 


The two planes intersecing at | The two planes are in 
ie Х[\ЦҮ=@ a straight line L common in all points 
ie.X(YY-L (Coincide) 

Le . X П Y = X = Y 


The plane X // the plane Y 


| Remarks. 


(1) If there are two planes have a common 
point » then they have in a common 
a straight line passing through this point. | 
In the opposite figure : | 
The two planes X and Y have a common point (A) then : 
the two planes X and Y have a common straight line (L) 
ie. X N Y =L where А EL 


(2) If there are three planes are intersected “each two with each other” » then their 
intersected straight lines will be parallel or intersecting at one point. 


L; // L, II L 


LNLNL = {A} 
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(3) If two straight lines are parallel to a third in 
the space » then they all are parallel. 
i.e. TEL, // L} » L, // L} о then L, // L, Е 
2 
L3 Li 


(4) All vertical straight lines in the space are parallel but not all horizontal straight lines in 


the space are parallel. 
Horizontal 
surface 


All the vertical straight lines Li » L, »L4 The horizontal straight lines Lj > L, 


and L, are parallel. and L, are not parallel. 


(5) If the straight lines contain the diagonals of a quadrilateral intersected at a point 
» then all its sides lie in one plane. 


D A 
C B 4: 

The sides of the quadrilateral The sides of the quadrilateral 

ABCD lie in one plane ABCD doesn’t lie in one plane 

» because AC П BD = 1м} » because AC N BD = Ø 

( АС „ВР are skew) 
Example Ө 

In the opposite figure : 


ABCD A B C D is a cuboid; complete the following : 


(1) BC // the plane ---.--- 
(2) АВ and «++ are skew. 


(3) The plane AB B A // the plane .......... 
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(4) The plane AB B A f the plane A B CD = eee 
(5) The plane ABC () the plane À B C D = --------- 
(6) The plane АА D D N the plane AB B A f the plane ABCD = .......--. 


Solution 
(DAA&DDorABCD (2) DD or AD (Find other answers) (3DCC D 
(4) AB (5) DC (6) {A} 
Example Ө L 


In the opposite figure : 
The plane X (7 the plane Y = the straight line L 
AEX >CEY>BEL 


Choose the correct answer from those given : / M 
(1) The plane ABC f the plane X = --------- (AB » BC > CA » {B}) 
(2) The plane ABC f) the plane = ~- (AB ; BC ,СА » {B}) 
(3) The plane ABC f the plane X N the plane Y = = (AB > BC > CA » {B}) 
Solution 
(1) AB (2) BC (3) {B} 
Example @ 


In the opposite figure : 
If the plane ABC // the plane A B C ; D and E are the midpoints of BC 
and BC respectively» FE AA 


67) Find four planes passing through the point (A) 


Choose the correct answer from those given : 


с А 
(1) А «me the plane DFE (26 5» С, ) 
(2) AA ге»... the plane DFE (ECX) 
(3) АА 5 BC are two ee straight lines.( parallel » skew » intersecting » perpendicular ) 
(4) The plane DFE fì The plane A B C = = (AD »AE»DE> FÉ) 
(5) The plane DEF (\ The plane AB B A = == (AA »AE>AD> DE) 
(6) The plane AEA П The plane B BCC = --..-.... (РЕ,АЕ,АВ, AA) 


> Solution 
The planes are : ААВВ » AACC » AAE » ABC 


(De (QC (3) skew 
(4) AD (5) AA (6) DE 
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Lesson TWO The pyramid 


The definition of the pyramid 
Is a solid has one base as a polygon and all its other faces are triangles with a common 
vertex and the pyramid is called a triangular » quadrilateral» pentagonal or 
according to the number of sides of the polygon of its base. 


For example : М 


M 
r & 
МА 
‘a 
A D A 
с B 


triangular pyramid; quadrilateral pyramid: pentagonal pyramid: 
its base is a triangle its base is a quadrilateral its base is a pentagon 


By using the opposite figure : we can explain some concepts of the pyramid : 


* MABCD is a quadrilateral pyramid. 
its lateral faces are the triangles 
МАВ, МВС, MCD, MAD: and its Е А 
base is а polygon ABCD * 
B 


* The lateral faces of the pyramid : are always triangles but the base could 
be a triangle or a quadrilateral or a pentagon or ......... 
e The vertex of the pyramid : Is the common point for all lateral faces of the pyramid. 


In the figure : The point “М” is the vertex of the pyramid MABCD 
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• The lateral edge of the pyramid : Is a line segment joining between the vertex of the 
pyramid and any vertex of its base vertices. as (MA » MB » MC » MD » а5 in the figure) 


• The height of the pyramid : Is the distance between the vertex of the pyramid and its base 
surface. 
i.e. Is the length of the perpendicular from the vertex of the pyramid to its base surface. 
(MN is the height of the pyramid as in the figure) 

e The slant height of the pyramid : Is the distance between the vertex of the pyramid and 
one of its base sides. 
i.e. Is the length of the perpendicular line segment from the vertex to one of the base sides 
of the pyramid. 
(MX is a slant height of the pyramid MABCD where MXL AB) 


Remarks 


e The perpendicular straight line to a plane is perpendicular to any straight line in that 
plane » then the perpendicular straight line to the base of the pyramid is perpendicular 


to any straight line in it. 
* The regular polygon is a polygon in which its sides are equal in length and its angles 


are equal in measure. 
* The geometrical centre of any regular polygon is the centre of inscribed circle or the 


circumcircle for it. 
* The geometrical centre of the parallelogram and its special cases is the point of 


intersection of the diagonals. 
• The geometrical centre of the triangle is the point of intersection of its medians. 


N Special cases of the pyramid 


(1) The right pyramid : J 


The pyramid is right if the position of perpendicular from the vertex of the pyramid to 
the base is passing through its geometrical centre. 


For example : 
* [n the pyramid MABCD as in the figure : If N is the geometrical 
centre of the base ABCD and MN L the plane of the base ABCD 


» then the pyramid MABCD is called a right pyramid. 


2 


' Is the pyramid in which its base is a regular polygon whose centre is the position of 
the perpendicular from the vertex of the pyramid to the base. 
i.e. Aright pyramid of a base as a regular polygon. 


For example : 

In the pyramid MABCD as in the figure : 

if N is the geometrical centre of the regular base 
ABCD “square” and MN L the plane of the base 
» then the pyramid MABCD is a regular pyramid. 


Properties of the regular pyramid : 
(1) Its lateral edges are equal in length. 
(2) Its slant heights are equal in length. 


(3) Its lateral faces are congruent isosceles triangles. 


Remarks 


* Every regular pyramid is a right pyramid but not vice verse. 
| * Not necessary that the lateral edges of the right pyramid are equal in length. 
* Not necessary that the slant heights of the right pyramid are equal in length. 
* The regular triangular pyramid is called a triangular pyramid of regular faces if its all 
faces are equilateral triangles and any one of them is its base. 


Example @ 


MABCD is a regular quadrilateral pyramid » the length of its base side is 12 cm. 
and its height length equals 8 cm. Find the length of its slant height. 


> Solution 


Let X is a midpoint of AB 
' MABCD is a regular quadrilateral pyramid 
2. МА = MB 7 MX LAB 


~. MX is the slant height of the pyramid 
In A АВС: X is a midpoint of AB» Nisa midpoint of AC 


- ХМ= ВС ~ XN=6cm. 

"УММ | The plane ABCD ©. MN LXN 

^A MXN is right at М 

(ХМ)? = (XN? + (ММ)? 2 (ХМ)? = 36 + 64 = 100 ^. ХМ = 10 ст. 
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Example €) 
MABC is а regular triangular pyramid with base A ABC, the length of its base length 
is 6 cm. and the length of its height is 4 cm. Find the length of its edge and its slant 
height. 


Solution M 
Let X is the midpoint of AB 


': MABC is a regular triangular pyramid 
-. A ABC is an equilateral triangle X 

9°. X is the midpoint of AB ~ CX LAB B 

-. А ВХС is a right-angled triangle at X 

-. (XC)? = (BC - (BXY = 36-9 = 27 

2 XC z 27 = 31 3 ст. 

„77 Nis the centre of A ABC 

2. Nis the point of intersection of the medians of A ABC 

ANX:NC-I:2 2 NX 24/3 em. NC = 21 3 em. 
-: MN L The plane ABC nS ММАХС 


г. А МКС is right- angled triangle at М 

2 (МС)? = (ММ)? + (МС)? = 16 + 12 = 28 ^ MC 24/28 2217 ст. 
2. The length of the edge of the pyramid = 247 cm. 

>‘ A МКС is right-angled triangle at N 

2 (MX)? = (ММ)? + (МХ)? = 16 + 3 =19 

-. МХ =1 19 ст. 

„77 X is a midpoint of AB 2. MX LAB 

-. MX is the slant height of the pyramid =" 19 cm. 
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№ Solids net Ҹ 


The solids net is used to make the solids by tracking the shape of the solid on the surface of 
the plane and folding this plane to form the solid. 


( Тһе pyramid net : 


(1) one of the cube nets 


one of the regular 
quadrilateral pyramid nets 


| From the net of the regular quadrilateral pyramid we note that : 

_ (1) It has 5 faces » four of them are lateral faces and one face to the base. 
(2) It has 8 edges » four of them are lateral edges. 
(3) It has 5 vertices » one of them (M) is called the vertex of the pyramid. 


[Enrich your knowledge $ 
Euler relation : For any solid in which its base as a polygon › then : 
(Number of its faces + number of its vertices = number of its edges + 2) 
For example : In the pentagonal pyramid : number of its faces = 6 faces » 
number of its vertices = 6 vertices » number of its edges = 10 edges) || 


i.e, Number of its faces + number of its vertices = 6 + 6 = 12 


» number of its edges + 2 = 10 + 2 = 12 f y 
-. Number of faces + number of vertices = number of edges + 2 
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Example 6) 


The opposite net represents a net of a regular quadrilateral р ew X 


pyramid. Find : 
(1) Height of the pyramid. 
(2) The slant height of the pyramid. 


Solution 

The net is representing a regular quadrilateral pyramid its base ABCD is a square » its vertex 
M апа its height MN › where М is the point of intersection of the diagonals of the base. 

"7 ABCD is a square 

2. The length of its diagonal = its side length x42 

7 AC = 20 x 2 = 204 2 ст. 

7 АМ = 107 2 em. 

': MABCD is a right quadrilateral pyramid 

1. MN 1 The plane of the base ABCD У MN.L AN 
2. A ANM in which m (Z ANM) = 90° 

2 (MIN)? = (AM)? - (AN)? = Q9? - (1032 y = 476 

2 ММ =7 476 = 21 119 cm. 

-. The height of the pyramid = 24 119 ст. 


Let X is a midpoint of AB 7. АХ = 10 ст. 

>’ МА = MB 7. MX 1 АВ 

У AAXM in which m (Z АХМ) = 90° 

~. (MX? = (AM)? – (AX)? = (26)? – (10)? =576 | -. МХ =1576 = 24 cm. 


-. The slant height of the pyramid = 24 cm. 


The lateral area of regular pyramid - the total area of pyramid - the volume of pyramid : 


* The lateral area of the pyramid = the sum of areas of the lateral faces 


* The lateral area of the regular pyramid = 4 base perimeter x slant height 
* The total surface area of the pyramid = lateral area + area of the base 


* The volume of the pyramid = Fbase area x height 
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Finding the tateral area of regular pyramid 


If the side length of the base in regular pyramid is 
L and the number of its base sides is n and its lateral = ай 
height li » then from the net of this pyramid we find 


it has n congruent faces each one is an isosceles | 
triangle and the area of each triangle = 1 хрхћ 


2 
2. The lateral area of the regular pyramid iT, "4 
= 1 Lxhxns 
‚ `7 perimeter of the base = n x L A fs, 


“. The lateral area of the regular pyramid \/ 


= 1 x base perimeter x slant height 


Finding the volume of the pyramid 
N Experiment activity 


* Bring a hollow vessel in the shape of a right prism » 
and another one in the shape of a right pyramid where 
be their bases are congruent and they have the same 
height as in the opposite figure. 

* Fill the pyramid vessel with grains of rice or sand 
then put it in the prism. 

* Repeat this process three times and you will note that : 


The prism will filled completely with the grains and 
that means : 


Volume of the pyramid = i volume of the prism has the same base and height. 


' The volume of the prism = the base area x height 


Volume of the pyramid = i X base area x height 


| Remarks 


| (1) In the triangular pyramid of regular faces : 
double the square of its edge length = 3 times the square of its height. 


iei 21223 p? ; Where L = edge length › В = the height | 
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(2) The total surface area to the triangular pyramid of regular faces = Us where L is the 


length of edge. {з 
2 
(3) The volume of the triangular pyramid of regular faces = E] L? where L is the edge 
length. 
Example @ 


A regular quadrilateral pyramid the length of its base diagonal is 60] 2 cm. and its 
slant height is 50 cm. Find : 


(1) The height of the pyramid. 
(2) L.S.A and T.S.A of the pyramid. 
(3) Volume of the pyramid. 


> Solution 
* Let MABCD is a regular quadrilateral pyramid » the diagonals of 
its base intersected at N 
6042. 


42 


= 60 cm. 


» the length of the base side = 


» E is the midpoint of AB 
(1) >. The quadrilateral pyramid is regular. 
.. Its base as a square shape. 
» MN | the plane ABCD У MN LEN 
^. A MEN is right angled at М › 
'- Eis the midpoint of AB › is the midpoint of АС 


“ ЕМ = i ВС = 30 cm. 7. h =7/ 502 – 30? = 40 cm. 


(2) The L.S.A of the pyramid = 


x base perimeter x slant height 


мј ple 


x (60 x 4) x 50 = 6000 cm? 
*- The area of the base = 60 x 60 = 3600 cm? 
2. The T.S.A of the pyramid = L.S.A + the base area = 6000 + 3600 = 9600 cm? 


(3) Volume of the pyramid = i base area x height = i x 3600 x 40 = 48000 cm? 
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Example @ 
| Use the opposite net to 
describe the formed solid 5 


then find its total surface area 


and its volume. 


> Solution 
of its lateral edge = 39 cm. 


E is the midpoint of AB 


-. ME is slant height. 
»AE=15cm. 


» let the pyramid MABCD › N is the point of 
intersection of the diagonals of the base » 


The net represents a regular quadrilateral pyramid » its 
base as a square of side length = 30 cm. and the length 


» "7 the lateral face MAB is an isosceles triangle. 


-. AAEM which is right-angled at E : 


^ MN | the plane ABCD 
y ЕМ = 1 ВС = 15 ст. 


2. МЕ = (MA) - (AEY = (397: – (15): = 36 ст. 


<. MN LEN 


^. ША MEN which is right- angled at N : 


| s The L.S.A. of the pyramid = 


76 


› '' the volume of the pyramid = 


2 


MN = (ME) - (EN)? = (36)7- 15) = 34/119 cm. 


x base perimeter x slant height 


= 1. х (30 x 4) x 36 = 2160 cm? 
» area of the base = 30 x 30 = 900 cm? 
-. The T.S.A, o£the pyramid = L.S.A + the base area 


= 2160 + 900 = 3060 cm? 
p 


3 base area x height 


i x 900 x 34/119 = 9004119 cm? 
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Example (3 


MABCD is a regular quadrilateral pyramid » its total surface area = 360 cm? and its 
slant height = 13 cm. Find the length of its base edge » then find its volume. 


Solution 
Let the edge length of the squared base = X cm. 


„о the T.S.A of the pyramid = 360 cm? 
-. The base area + L.S.A = 360 


пора зен: 1 x4 Хх 13 = 360 
2. X? + 26 x – 360 = 0 

“(+ 36) (X 210) 20 

2 X = — 36 (refused) or X = 10 2. The edge length of the pyramid base = 10 cm. 
о БМ = 4 BC-5cm. ‚г AMEN is right-angled at N 


5 MN = 132 - 52 = 12 ст. 


2. Volume of the pyramid = i base area x height — i x (10? x 12 = 400 cm? 


Example 9 


A regular quadrilateral pyramid of volume 48 cm? and the length of its base edge = 6 cm. 
| » find its total surface area. 


Solution 
Let MABCD is a regular quadrilateral pyramid 
‚ is the intersection point of its base diagonal 
‚ E is the midpoint of AB 
`5 Volume of the pyramid = 48 cm? 


En i x the base area x the height = 48 
nd хбхбхһћ= 48, “ће 4 ст. 
2. The height of the pyramid = ММ = Фст. — » у EN= i BC 23cm. 
~ AMEN is right-angled at N 2. МЕ =} 42 + 32 = 5 em. 
“. The T.S.A of the pyramid = L.S.A. + the base area 


= + base perimeter x slant height + base area 


=4x (4 х 6) x5+6x6=96 cm? 


2 


Example (3 
MABC is triangular pyramid of regular faces » the length of each edge of its edges 
equals 87 3 cm. Find : 
(1) The slant height of the pyramid. | (2) Height of the pyramid. 
(3) T.S.A of the pyramid. (4) Volume of the pyramid. 


> Solution 


*- The triangular pyramid is a regular faces. 
“. Each face is an equilateral triangle. 
-. The slant height of the pyramid 
= MD - AD = 81/3 sin 60° = 12 cm. 
‚`2 Eis the point of intersection of the medians of A ABC 


^ АВ= 2 АБ = 2 х12 = 8 сп. 


>: ME | the plane ABC 


ЕС ашшы > 
7. А MAE is right- angled at E *^ The triangular pyramid is a regular faces. 
& ME = (квз )2- (8° = 812 em. “. 212 =3h? 

/. The height of the pyramid = 812 cm. 2x8 [зу =3 2 

‚`7 L.S.A. of the pyramid hs 812 

E 1 base perimeter х slant height E^ Height of ш pyramid = 812 cm. 


= 1 x (3x813) x 12 = 14413 cm? 
' Area of the base = + x 81/3 x 84/3 sin 60° = 48413 cm? 


2 
^. TS.A. of the pyramid = 14473 + 4843 = 19243 cm? 
‚ '^ volume of the pyramid = 4 base area x height 
= i x 48 3х8]2= 1281 6 cm? 


Exampie © 
A regular hexagonal pyramid in which the sum of areas of its lateral faces is seven times 
its base area. 


Prove that : The volume of the pyramid = 8 r? 


Where (r) is the radius of the inscribed circle of the base. 
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> Solution 
Let the edge length of the base of the pyramid = L cm. 
» height of the pyramid = h » and its slant height = h 


*- The sum of areas of its lateral faces = 7 x base area 


Ё i x base perimeter x slant height — 7 x base area 


= À=7x 4 
„у X6Lxh-27x$xLxrx6 | 7 


„ЗЕН 1s 5ib-TI: 


‚с. MN 1 the plane ABCDEF 


г. MN LNY 
^ A MNY is right-angled at N 


ah = an^ eg" =| (тт)? –т? = 4431 


x lxLxrx6x4 3r=4V3Lr? 


2 
45 
2. Volume of the pyramid = 443 гхи? =8 


{з 


> r= L sin 60° Sad 


Example (T) 


MABC is a triangular pyramid its vertex M is at distance 4 5 cm. from the base ABC 
where AB = 7 cm. » ВС = 8 ст. » AC = 9 cm. Find the volume of the pyramid. 


Solution 


‘ The perimeter of A ABC 


=7+8+9 = 24 ст. 


-. Half ће perimeter = 12cm. The area of A ABC = | S (S - AB) (S = BC) (S - AC) 


where : S is half the perimeter of A ABC 
„. The area of A ABC 


= | 12 (12 —7)(12 - 8) (12-9) 
= 1245 cm? 
2. The volume of the pyramid = i x base area x height 


-ixn 5 х 41 5 = 80 cm? 
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The definition of the cone ) 


Is a solid has only one base as ИА 
а closed curve and one vertex » and 


drawer of cone f 


its lateral surface formed from line 
segments drawn from its vertex to 

its curved base and each of them is 
called drawer of the cone. 


Base of cone 


The right circular cone ) 


Is the solid formed from the rotation of a right - angled triangle with complete rotation 
about one of its right sides as an axis or is the space formed from the folding of 
а circular sector where their two radii coincide on each other. 


Axis of the cone 


In the opposite figure : i 
Vertex of the cone A | 


A ABC is right angled triangle at B » if it is | | 
rotated about the axis AB with а full turn ДА | 


› the formed solid is called right circular / X ^\ 

cone » and the point A is called vertex of E d X cone drawer: | NS 
the cone » AC is the drawer of the cone » ( = А m Fe N 
AB is axis of the cone » surface of circle B А a \ 
is the base of ће cone. Base ihe cone | Radins of the base B Ps 


of the cone 
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|| Properties of the right circular cone : 
(1) The axis of the right circular cone is perpendicular to the plane of the base. 


i.c. AB 1 the plane of circle B 


(2) The height of the right circular cone is the length of the 
line segment joining between the vertex of the cone and 
the centre of its base and its length is always less than 
the length of the drawer of the cone. 
If the length of AB-h length unit » the length of AC-L length unit. 


Then the height of the cone (h) = 12 – r? » then: h < L 


Remark 


The right circular cone can be formed by 

the rotation of an isosceles triangle about 

its axis of symmetry by a half turn. 

In tbe opposite figure : 

If A ABC is isosceles in which AB = AC 

» AD is the axis of symmetry of A ABC 
— B C 

and the triangle ABC is rotated about AD a” 

by a half turn » then the formed solid is 

a right circular cone its base is the circle D > 

and its drawer is AB or AC » its height is AD and its vertex is the point A 


Example @ 

A right circular cone 5 the length of its drawer 
is 25 cm. and its height is 24 cm. 

Find the perimeter and the area of 

the base of the cone. (л = 22) 


> Solution 


-- AB | the plane of circle B 2. AB LBC 
^. m (Z ABC) = 90° 2 (ВС)? = (AC? - (AB)? = (25)? – (24)? = 49 
= BC=7 cm. „. r (the radius of the base) = 7 cm. 


-. The perimeter of the base = 2 mr = 2 x = x 7 = 44 ст. 


» the area of the base = л r? = = x 49 = 154 cm? 


(Y DA pui / ый Ү/(р 8) OW с JI otisk унд Ө 
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{| The right cone net : 


Рм One of the right circular 


2“ * i. cylinder nets 
cc bi the right 
Ме = cone net 
90 Р — 


From the net of the right cone we note that : 


(1) AB = АС = L » where L is the length of drawer of the cone. 


(2) The circular sector ABC represents the lateral surface of the cone and the length 


of BC = perimeter of the circle N = 2 лг 


(3) Surface of the circle N represents the base of the cone. 


| The circular sector is a part of the surface of a circle bounded by two radii and an arc of the circle. | 
* Area of the circular sector = 4 Lr 
(where L is the length of the arc of the sector) 


* Area of the circular sector = + Ө" 12 (where Ө" is the radian measure — ^, Cis 
2 » 
of the sector angle) 2 


* | -X grr- i 
Area of the circular sector 560° X 7T = 3605 X area of the circle 


(where X° is degree measure of the sector angle) N 


grad 
* Perimeter of the sector = 2 r + L length unit. 
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Important remarks 


(1) IfL>2r » then the cone net as shown 
› 09 < 6 < 180° 


(2) If L=2r › then the cone net as shown 
» 6 = 180° 


(3) If L<2r » then the cone net as shown 
› 180° < 6 < 360° 


Example © 
In the opposite figure : 


A piece of paper as a circular sector » the area 
of its surface = 25 Jt cm? 


cone to nearest tenth. 


P Solution 
`2 Area of the sector = i 
E OM? = 25 п 


ОИЕ ги 
Хор Хг = 25 


и. r= 10 cm. 


grad р 


‚ © area of the sector = = Lr 


1 
2 
„і хЬх10=25 Л 


The cone net 
i—i 


The cone net 


The cone net 
— — iB 


and the measure of its central angle equals 90? folded to 
touch MA and MB and formed a cone. Find the height of the B 


“. 12 = 100 
2. МА = 10 ст. 
5: 1;253Ucm. 
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-. The length of АВ -57tcm. 

.. The circumference of the circle М = 5 x cm. 

20m =5 0 Su = 2.5 ст. 
^. A ANM in which m (Z ANM) = 90? , МА = 2.5 cm. 

› МА = 10 ст. 

^. MN = (MA)? – (МА = 1077- (2.5? = 9.7 om. 

-. Height of the cone = 9.7 cm. 


The lateral area - total area - volume of a right cone : 


If*(r) is the radius of the cone base › (L) is the cone drawer: (h) is the height, then : 
* The lateral surface area (L.S.A.) of the right cone =m Lr 
* The total surface area (T.S.A.) of the right cone = Лг (L + г) 


| * Volume of the right cone = i rh 


Finding the lateral surface area and total surface area of the right cone 
A 


The cone 


i =) 


From the net of the right cone » we deduce that : 


= 


The lateral surface area of the right cone = the area of sector ABC 
= i x length of BCx AB 
1 


=> X perimeter of the cone base x AB 


= 1 
2 
= <= От 


x2UrxL 


The lateral surface area of the right cone = Л Lr 


» the total surface area of the right cone = the lateral surface area + the base area 
=ULr+0r 


The total surface area of the right cone = Лт (L + r) 
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Finding the volume of the right cone 
A Experiment activity 


* Bring a hollow vessel as a right circular 


cylinder and another one as a right 


Ü 


circular cone where be their bases are 


congruent and they have the same height 


as in the opposite figure. 


* Fill the cone vessel with grains of rice or sand then empties it in the cylinder vessel. 
* Repeat this process three times and you will note that : the cylinder will filled completely 


with the grains and that means : 


| The volume of the cone = i volume of the cylinder has the same base and height 


» '' the volume of the cylinder = base area x height 


The volume of the right cone = i base area x height 


= i Trh 
Example (3) 
A right circular cone • the length of its base diameter is 12 cm. and its height is 8 cm. » find : 
(1) The L.S.A. (2) The T. S.A. (3) The volume. 


> Solution 

> AM 1 the circle plane 

г. AM МВ 

^. A MAB is right-angled at M 
2 


se r= у = бст. 


^. AB -4 (8? + (6): = 10 ст. ^ ГЕ 10 ст. 


2. The lateral surface area (L.S.A.) = 7 r L = 7 x 6 10 = 60 Л cm? 


‚ area of the base = 7t 12 = 36 Л cm? 


.. The total surface area (T.S.A) = 60 л + 36 Л = 96 Л cm? 


» volume of the cone = + zt? h = 4 x x36x 8 = 96 Л cm? 
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Example @ 

| Use the opposite net to describe 
the formed solid and if the length 
of the arc cé- 30 л ст. 

Find the volume of this solid and 


its total surface area. 


b 
A 
The net represents a right cone 
" 
» the length of CC = 30 70 " 
с В 


„2лт=30л ын 

»'" A ABM is right-angled at M 

у. ћ = 252-15? = 20 cm. 

-. The уоште = i base area x height 

= i x Xt x (15)? x 20 = 1500 л cm? 

» the total surface area = 7 r (L+r)=3t x 15 x (15 + 25) 


= 600 zt cm? 
Example © 


A flask in the shape of a cone of capacity 6.16 litres. and height 30 ст. 
Find the length of the radius of its base. ( T =22 ) 


`7 The capacity of the flask = 6.16 litres. Г Remember that N 


-. Volume of the right cone = 6.16 x 1000 ста! 1 litre = 1000 millilitrc | 
= 1000 cm? = 1 dm? 


саме A) = 
oe x r? x 30 = 6160 


и. r-14cm. 
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| Example O 


A pure gold alloy as a right cone of radius length 3 cm. and lateral surface 


> Solution 
7 The L.S.A. of the cone = 15 Л 


> 


е 
„пх х3 = 157 


UMS Ic 2 2 2 2 2 2 f 2 2 2 feeen 

" A ABM is right-angled at М 

у 2 42 

s ВАМ = 152—3? = 4 ст, 

`5 Volume of the cone = + Trh The density = 2288 
volume 


= xy x3? x4 = 127 = 37.68 cm? 


mass _ 727 _ 3 
volume 37.68 . 193 gm/em. 


-. The density = 


| Example 9 


A regular octagonal pyramid of silver » its base side length is 6 cm. and its height 30 
cm. » melted and convert into a circular right cone whose length of its base radius is 
9 cm. if 10% of the silver was missed through the melting process. Find the height of 
the cone to nearest one decimal place. 
> Solution 
*- The area of the regular octagon = > X 2 cot Ж. 

= 2 x (6)? cot 22° 30 = 173.82 cm? 


“. Volume of the pyramid = i base area x height 


Е i x 173.82 x 30 2 17382 cm? 
-. Volume of the silver in the cone 


Remember that \® 


Area of the regular polygon whose 
290 y 17382 = 1564.4 cm? number of sides = n з and the length 


~ 100 

1 ПИРА of its side Х 
же. Хх хћ= j 

3 9) equals T X? cot © 
и. h= 184 ст. х ~ 


area = 15 Л cm? Find the gold density if the mass of the alloy = 727 gm. "л = 3.14" 
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| Example Ө 


| A ABC is right-angled at A AB = 15 m. s АС = 20 m. sif the triangle is rotated 

| 

| a complete rotation around BC » describe the formed solid › then find 
the cost of painting this solid with a material resistant to erosion » if the cost of one 
square metre = 10 pounds and find the volume of this solid. " 7t ==> M 

У Solution 


The solid will be as a two right cones with the same base. 
From the figure : 
A ABC is right angled at A » AD.LBC 


- ВС = (152 + (20)? = 25 metres. 


15 x 20 
25 


» BD =7 (15): - (12) = 9 metres. 


» AD= = 12 metres. 


» CD = 25 – 9 = 16 metres. 

According to the first cone whose vertex is В: 
L215m.:r-z12m.»hz9m. 

^ The LS.A.- XXLr 23x 15 x 12 = 180 T m? 


>the volume = 1 ЛР һ = 4 Лх (12): x 9 = 432 Л m? 

According to the second cone whose vertex is C : 

1,=20 м. ›г= 12 т.»ћ= 16 т. 

~. The L.S.A. = < Lr =] x 20 12 = 24070 m? 

» the volume = i Trh= + Tx (12)? x 16 = 768 T m? 

-. The total painting area = the sum of the lateral surface areas of the two cones 
= 180 7t + 240 Л = 420 7t = 420 х 22 = 1320 m? 

.. The cost of the painting = 1320 x 10 = 13200 L.E. 


» volume of the solid = sum of volumes of the two cones = 432 Л + 768 Л = 1200 Jt 


= 1200 x 2- 37714 n? 
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Lesson Four The circle 


A Definition of the circle 


It is the set of points of the plane which are at a constant 
distance from a fixed point in the same plane. 


A 
• The fixed point is called "the centre of the circle". (М) 
• The constant distance is called "the radius length of the circle". (т) 


| • The circle is usually denoted by (C) 


»where C={A:MA=r>r>0} 


aiu Equation of the circle (In terms of its centre coordinates and radius length) | 


If = (X » y) is a point on the circle whose centre M (d › e) 


» and the length of its radius =r » in the perpendicular cartesian А (ХУ) 
coordinates using "the distance between two points" rule we find : 
Ax - a» +(y-e =r 


ie. (X- d + (y- e =r | "Equation of the circle" 
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| Remarks 


(1) If the centre of the circle is the origin point (0 » 0) » then the equation of the circle is : 


xe sy er 


(2) The position of the point (X, » y) in respect to the circle 
С:(х- 4)? + (у- е) =r? 
* If (X,- dy. t(y,- ey =r’ then the point lies on the circle. 
*If(X,- 4)? +(y,- е)? >т? » then the point lies outside the circle 


ИХ - dy + (у – е)? «1? , then the point lies inside the circle 


(3) Two circles are congruent if the lengths of their radii are equal. 
For example : If the circle equation of С, is : = у: = 49 
» the circle equation of С, is (X – 3)? + (y - 4? = 49 
» then r, =r, - 49 = 7 length unit» then the two circles are congruent» and the 


circle C, is the image of the circle C, by translation (3 » 4) 


Where the image of point (X › у) by translation (a » b) is: (X +a sy + b) 


| Second | The general form of the circle equation 


The general form of the circle equation is : 
х2 +у2+21Х+2 Ку+С=0 


Where the centre (M) = (CL ›-К) = (– i coefficient of X »— + coefficient of y) 


i2 VL? К-С ,12+К2—С>О 


Гог example : The circle whose equation is : X? + y? + 8X – 4y - 16 =0 


its centre = ci coefficient of X » -4 coefficient of y) = (- 4 » 2) 


mL? +k? -c =716 +4 - C16) = 6 length unit. 
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* We can deduce the general form of the circle equation as follows : 


We know that : The circle whose centre (d » e) » the length of its radius =r is : 

(X-dY +(y-e =r 

и еры 

Let М (D ›К)=(-Ё,-К) AX ЕЕ =а =0 
»'- Г К andr are constants. Ід + К-Р=С (constant) 


.. The general form of the circle equation is : 
х?+у2+21,х+2Ку+С=0. 


Remarks 


(1) The general form of the circle equation xc y? +2LX+2Ky+C=0is: 
* An equation of 2" degree in X » y 
* Free of the term X y i.e. Coefficient of X y = zero 
* Coefficient of X? = coefficient of y? = 1 


(2) To be the equation of the 214 degree in X » y represents a circle » it must satisfy 
the three conditions in the previous remark and L? + K С> 0 


(3) To identify the centre or the radius length of a circle using the general form must 
be the coefficient of X? = the coefficient of y? = 1 › so we need to divide by this 
coefficient if is not equals 1 


IN Special cases 


(1) Equation of the circle passing through the origin point : ] 


х?+у?+21,Х +2 Ку=0 The equation is free of the absolute term i.e. (С = 0) 


(2) Equation of the circle whose centre lies on X-axis : J 


X?+y?+2LX+C=0 The equation is free of the term containing y i.e. (К = 0) 


(3) Equation of the circle whose centre lies on y-axis : ] 


Х?+у2+2Ку+С=0 The equation is free of the term containing X i.e. (L = 0) 
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(4) Equation of the circle touching X-axis : | 


If the circle whose centre (- L » — К) 

touches X-axis then : 

the point of tangency А is : (C L »0) and rz |K | 
л С=12 КК2-2-12 + К2-К2=12 


| Then the equation of the circle becomes : 


Хх?+у?+21,Х+2Ку+1?=0 


(5] Equation of the circle touching y-axis : } 
If the circle whose centre (— L » – K) touches y-axis 
» then the point of tangency B is 
(0 ; К) and rz|L | 
Асык на pe 


» then the equation of the circle becomes : 


X49 ари узы 


(8) Equation of the circle touching the two coordinates : | 


If the circle whose centre is (C L – К) 
touches the two coordinates axes then r = | L| =| K | 


—С=15+кК?—т^°=:°+г7—-т^=т^ 
бер еј лек“ 


and the equation of the circle becomes : 


х?+у?+21Х+2Ку+С=0 
where |L|=|K|=r»C=L*=K*=r° 


Remember that : 


(1) The position of a straight line with respect to a circle (D) whose centre (M) | 
and let MC L L and intersects it at C 


* IM C <r » then Lis a secant to the circle at two points. 


ЖИМС =r › еп L is a tangent to the circle. | 


| * If M С>т › then Lis outside the circle and doesn't intersect it at any point. | 
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(2) If M >N are two circles of radii r} » r, respectively (where г, > г) 


If the two circles M and N Then |] 
(1) Distant СУ ММ№> г, m Е 
(2) Touching externally | М№=гу+т | 
(3) Intersecting | r-r < MN € r, +r, == 
(4) Touching internally = MN =r =i 
| (5) One inside the dher T MN «1, - r, 
(6 Concentric | MN = m s | 


(3) The tangent to a circle is perpendicular to the radius drawn from the point of tangency. 


(4) The two tangents which are drawn from the two endpoints of a diameter of a circle are 
parallel. 


(8) The two tangent-segments drawn to a circle from a point outside it are equal in length. 


— (X,+X + 
ФИАН y). > B= (Xz зу) then the midpoint of AB = (122 ,21222) 


(7) The equation of the straight line passing through (X, » yj) 


and its slope (m) із: УТУ 
ЧЕ 


(8) The length of фе perpendicular from the point (X | » y,) on the straight line whose 
|aX,+by,+c| 


1 а? +b? 


equation : a X + b y + C = 0 equals 


Example Ө 


Find the general form of the equation of the circle whose centre is (– 2 • 3) and its 
radius length is 5 length units. 


Solution 
The equation of the circle is : (X + 2)? + (у – 3)2 = (5)? 
0X? 4+y?+4X-6y-12=0 "After simplify" 
Another solution : 


et a Ka-3 ow CAE Sr ep i| 3 ec = 19 


-. The general form of the equation of the circle is X фу +4%—бу-—12=0 


"The same form we obtained before" 
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Example © 


Find the equation of the circle whose centre is the origin point and its diameter 
length = 612 length unit » then prove that the circle passing through the point СИ 9-4) 
> Solution 
2 

The equation of the circle is : X? + y? = (3172) 
„еп X? + y? =18 
by substitute by the point (42 »— 4) 

2 
лн. = (42) «c4? =18=RHS. 
“. The point ( 42 ‚- 4) Ethe circle. 


| Example 6) 


Find the equation of the circle whose centre M = (3 »— 2) and passing through the 
point = (— 1 • 1) 


> Solution 
г= МА =7(3 +1)? + C2-1Y = 5 length unit. 


“. The equation of the circle is : (X — 3? + (y + 2? = 25 


Example Oo 


Find the equation of the circle whose diameter AB where A = (49-1) sB=(-2 91) 


> Solution 


'- The centre of the circle M is the midpoint of AB 


я м= (== za »0) 


„у гаМА = (((4–1)' +(—1-0)7 -410 length unit. 

-. The equation of the circle is : (X — 1)? + (y — 0)? =( | 10)? 

› then : (Х- 1)? + y? = 10 

Example @ 

Find the centre and the length of the radius for each of the following circles : 
(DX? «y? -2X44y-420 (2) х? +у2-4у-9=0 

(37 Х2 +7 y? 4 42 Х– 14 y+28=0 
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> Solution 
(1) 7 х?+у?-2Х+4у-4=0 nL2-1,K-22,C--4 
“. The centre = (C L » - К) = (1 »- 2) 


sr=VL?+K2-C =? + Y. - C4) = 3 length unit. 
ль 


«.L=zero › К=-2 , С=-9 L = 0 because the 
.. The centre = (C L » — К) = (0 ›2) coefficient of X = 0 


sr =L + K2-C = (0 + C2: - C9) 2413 length unit. | 
(3) By dividing by 7 to make the coefficient of X? = the coefficient of y? = 1 

„. The equation will be : х2 +у2+6 Х-2у+4=0 

„Без » kz-1 5 С=4 

^. The centre = (CL »-K)=(-3 » 1) 

oT E ENG -C =(3) + (21? - 4 24/6 length unit. 


Example (3 


Find the equation of the circle whose centre (3 » — 4) and touches X-axis 


> Solution 


“L=-3 , К=4 › ^ the circle touches x-axis 
axe] Cel 
-. r-4length unit C 29 "We can find C using the relation : C = L? + K? - г?" 


“. Equation of the circle is : X?4y)-6X48y49-20 
Example €) 
Find the equation of the circle whose the length of its radius is 5 units and touches 
y-axis at the point (0 » 3) 
Solution 
+" The circle touches y-axis at the point (0 » 3) 
-. The centre = (C L »3) ›г= | L | length unit. ie. |L|-5 
nL2zs5 » С=К?=9 


-. There аге two circles one of them has a centre (— 5 » 3) and its equation : 
X + уг + 10 X-6 y +9 = 0 and the other has a centre (5 » 3) and its equation : 


X +y -10X-6y+9=0 
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| Example Ө 


| Find the equation of the circle which touches the two coordinate axes » and its centre 


is the point (- 4 » 4) 

Solution 

"7 The circle touches the two coordinate axes 

5 С=12 =К2=16 

2. The equation is : X? + y? + 8 Х-8у+ 16 =0 


Example © 

| Determine which of the following equations represent a circle : 
(DX?43y?-2X44y4520 
(2)2Х?°-ху+2у?+5Х-у-2=0 
(з)х?+у?+7Х-у+8=0 

(4)2X?+2y?-6X+4y+9=0 
(5)х?+у?-16Х+12у+100=0 


(6) X?-6x-8y-720 


> Solution 
(1) 77 The coefficient of X? = the coefficient of y? 
-. The equation doesn't represent a circle. 
(2) *- The equation has a term contains X y 
-. The equation doesn't represent a circle. 
(3) The coefficient of X? = the coefficient of y 2 and the equation is free of a term contains X y 
^. The equation may represent a circle 
s2L27,2K--1 у ће рока =>С=8 
Zieh СЕ = + l-s- 270 


2 
*- The equation is represent a circle whose centre ( EL 1) 


or => = 312 length unit. 
2 
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(4) "7 The coefficient of X? = The coefficient of y? and the equation is free 
of a term contains X y 
.. The equation may represent a circle. 
Multiply by i to make the coefficient of X? = the coefficient of y? = 1 
ХУ -ЗХ+2у+ Е =0 
„ 21=-3 › 2k=2 


La ‚ k=1 > c= 2 
212+К2-С=2+1-2 2-5 <0 
4 2 4 


-. The equation doesn't represent a circle. 


(5) «+ The coefficient of X? = the coefficient of y? » and the equation is free of a term 
contains X y 
.. The equation may represent a circle. 
= 21=–16 » 2k=12 .L=-8 , k=6 › с= 100 
~“. L? + КС = 64 + 36 – 100 = zero 


-. The equation doesn't represent a circle. 


(6) `~ The equation is free of the term у? 
.. The equation doesn't represent а circle. 


Example (0) 


Find the equation of the circle whose radius length = 3 units » and the two equations 
of its diameters are Хфу= 2 52 Х- у =7 


Solution 

The centre of the circle is the point of intersection of the two straight lines : 
X+y=2 (1) , 2X-y=7 (2) 

by adding „3З X=9 “ Х=3 


by substitute .у=-1 

-. The centre is the point (3 » —1) 

nL2-3 » Kel , C=L?+K*-r=94+1-9=1 
г. Equation of the circle is: X? -6X +2 у 4120 


Example (11) 


A circle whose centre M (— 2 » 7) » and the length of its radius r = 5 units s state which 
of the following points lies on the circle » inside the circle and outside the circle. 


А = (-153) » В= (0—5) 9 С= (24) 
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> Solution 
- Equation of the circle is : (X + 2)? + (y – 7) = 25 
by substitute by the points A » B and C in the L.H.S. of the equation : 


+“ (-1 + 2)2 + (3-7)? = 17 <r? 2. Point A (-1 » 3) lies inside the circle. 

$0 (004 39 e 05-7) = MES T^ г. Point B (0 » —5) lies outside the circle. 

;v0«2) + (4–7) = 25 =" 2. Point С (2 » 4) lies on the circle. 
Example ($) 


Find the equation of the circle whose centre M = (2 • 3) and the straight line 
3Х+4у+2= 0 іѕ а tangent at the point A 


P Solution 


- МА is a radius › AB is tangent to the circle. 


2 МАТАВ 
|3x244x342| | и 
“. МА = = = 4 length unit. 
4374 42 
и. т= 4 length unit. A В 


г. Equation of the circle is : 


(х 2)2 + (у – 3) = 16 
Example (5) 


C,:X +y?+2X4+2y+1=0 


> Solution 

2 С1:(Х-3) +(у- 2): =4 

г. The centre M, = (3 »2) »r, =] 4 = 2 length unit. 
›С,:Х?+у?+2Х+2у+1=0 

The centre M, = (-1 5-1) sr; = EEXESI = | length unit. 
| 2.1, +1) =2+1=3 length unit. 


‚мүм, = “(8 + 12 + Q +1} = 5 length unit. 


= М,М»,>гү+г, -. The two circles are distant. 
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Determine the position of the circle C, : (X E + (y -2) = 4 with respect to the circle 
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Example Ф 


In the opposite figure : 

If the equation of AB 

is: 6 X + 8 у – 48 = 0 intersects. 

The two coordinate axes at A and B » 
Find the equation of the circle passing 
through the points A s О and B 


У Solution 

' m (4 АОВ) = 90° 

-. AB is a diameter of the circle >. The equation of ABis6X-48 у=48 
ie. "n £u 

-. The straight line cuts X-axis at the point A = (8 » 0) 

» cuts y-axis at the point B = (0 » 6) 

Let M be the centre of the circle. 

-. M is the midpoint of AB- (850 , 0+5) = (4 ›3) 

›АВ = | 82 + 62 = 10 length unit. 


^ r = 5 length unit. 
-. Equation of the circle is (X — 4)* + (y – 3? = 25 


Example (Г) 


Find the area of the equilateral triangle whose vertices passing through the circle : 
Х+у2+6Х-2у-15=0 
"Where each unit іп the plane represent 4 ст." 


> Solution 


L=3,K=-1,C=-15 

AI =т2+к2-С ={9+1+15 = 5 length unit › М is the centre of the circumcircle 
of AABC 

If A ABC is equilateral by drawing 

MA > MB › MC ;then: 

m (Z BMC) = 267 = 120° » then: 

Area of A ABC = 3 x area of A MBC 


zx 


1 
Я 
2 sin 120° 


MB х MC x sin (4 BMC) 
=; 
z^ 
3 


m | TEIG үз _ 543 
=5 x 25 sin 60° = 5 x 25 х x 
"“ Each length unit in the plane represent 4 ст. 


square unit. 


“. The square unit represent 4? = 16 cm? 


753 


4 


^. Area of A АВС = x 16 = 3004/3 cm? 


Remark 


If the number of sides of a regular polygon = n sides » the length of the radius to the 
circle passing through its vertices =r » then 


Area of the regular polygon = 3 r? sin (2) 


For example : 


The regular hexagon polygon whose drawn inside a circle of radius length 8 cm. » its area 
equals : 


360° 
F 
= 3 x 64 x sin 60° 


6 2. 
2 х (8) x sin ( 


3 
=3x 64x LE - 96 3 square unit. 


Example (T5 
| Find the cartesian equation of the circle passing through the points 
А = (6 93) B = (2 3 3) and С = (4 9 1) » then determine its centre and length of its radius. 
> Solution 
Let the equation is: Х2 +у2+21Х+2 Ку+С= 0 
'“ The points A » В and C lies on the circle. 


2. 364+9+12L+6k+c=0 ге, 12L+6K+C=-45 (1) 
‚4+9+41,+6К+С=0 ie.4L+6K+C=-13 (2) 
»16+1+8 + 2К+ С=0 ie.8L+2K+C=-17 (3) 
by subtracting (2) from (1) 

7 8L=-32 nL=-4 
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- Lesson Four 


and by subtracting (3) from (1) 


“ 4L4+4K=-28 “ L+K=-7 
/.-4+К=-7 “ K=-3 
by substitute in (3) 

г. —32 -6 +c =-17 a €=21 


2. The equation is : X? + y? -8 X-6y +21 =0 


» where the centre = (4 » 3) 
„г=716+9–21 =14 =2 length unit. 


Example (7) 
Find the equation of the circle whose touches X-axis and passing through the points 
(-192) 5(-354) 
Solution 
*' The circle touches X-axis = СЕТ 
Let the equation of the circle is : 
X?+y?+2LX+2Ky+L?=0 
‚г. The circle passing through the point (-1 » 2) then : 
1+4-2L+4K+L7=0 /.17-21+4К=-5 (1) 
‘ The circle passing through the point (-3 » 4) then : 
9+16–61+8К+12=0 &l^-6L48K--25 (2) 
by multiplying the equation (1) x 2 then subtracting from the equation (2) : 
^A L?-2L2-15 
A L?42L-1520 
(L-3)(L+5)=0 
~L=3 or L=-5 
„К=-2 or K=-10 
-. There are two circles in one of them L=3 › К=- 2 and its equation is : 
x+y? +6X-4y+9=0 
and in the other circle: L=-5 › K=- 10 and its equation is : 


X? +y? -10 Х-20у+25=0 
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Exercise 


© (1) 
6 (2) 
© (3) 


© (4) 


(6) 


©- 


L 8 | 


Lii From the school book  & Remember 


L1] Choose the correct answer from the given ones : 


SUndersland — Ofpply Ф Higher Order Thinking Skills 


The norm of the vector А = — 3i + 4j equals зс: length unit. 

(a) 3 (b) 4 (с) 5 (d) 1 

The cartesian form of the vector B = (s 2, 225°) IS сезсе 

(a) (5,5) (b) (-5 ›-5) (© (5 ›-5) (d) (-555) 


The measure of the polar angle of the vector B--i +43 J equals eee 

(a) 60? (b) 90° (c) 120° (d) 150° 

The polar form of the vector A =4[2 i +42 jis iens 

(а) (2 » 135°) (b) (4 » 45°) (c) (2 » 45°) (d) (4 , 135°) 


^ (5) The polar form of the vector m 2 5i4 12 jis касание 


(a) (17 567° 23 48) (b) (17 ›22° 37 12) 
(с) (13 » 67° 22 48) (d) (13 » 22° 37 12) 
... The vector that represents a force of magnitude 20 kg.wt. in the direction 


30° South of East is written as эзе | 


(10-1043) œŒ (10713, 0) (о (- 10 1043) (а) (1043 » 10) 


(7) F= ki+ 22 j and | F| = 24[3 newton s then |k |= зз 


(a) 642 (6) 246 (c) -2 (d)2 


Accumulative Exercise 


(8) If F, =(5 5-3) > E, = (7 54) » then the resultant of the two forces R = esses 


(а)1+12] (6)91+4ј (с) 351-12 j (9) 121+ј 
(9) ЕЕ =51 , F,=7i-5j › then 18 |= eee force unit. 

(a) 12 (b) 5 (c) 13 (d) | 73 
(10) If F, =21+ 3j , Е, =i +] › then the magnitude of their resultant 

equals зе force unit. 

(a) 3 (b) 4 (c) 5 (d)7 


(11) Two forces of magnitudes 5 newtons and 7 newtons acting in the direction of Bast » 
then the magnitude of thier resultant equals -+ 
(a) 12 newton due East. (b) 2 newton due East. 
(c) 12 newton due West. (d) 2 newton due West. 
(12) If F, , Е, апа Е, are three forces in equilibrium and meeting at one point where : 
Бу = (2,5) > Ej2 C352) s then F} = 
(а) (2 » 1) (b) C1 »-3) (c) (1 > 3) (d) (3,1) 
(13) If the set of forces F, =ait 7] , F, =-51- bj , Е, =i +} are in equilibrium 
„Шеп (a s b) = 2 
(а) (2 ›4) (b) (1 » 2) (с) (-4 »- 8) (d) (48) 
(14) If the set of forces Е, = 4i- 5j , Е, = ais 3j , Б, = 7i-bj are in 
equilibrium » then a + b = +--+ 
(a) 13 (b) - 13 (c) - 11 (d) -2 
(15) If the forces F, =4i+ 5] , Б, = ai- 7j and Е, = 3i+ b j act at one point and 
the forces are in equilibrium › then a + 2 b = о 
(а)—5 (b) 5 (c) 7 (d) – 3 
$ (16) fF, 221-23 › F;-41-8j › Мон resultant =2ai—3b j »then a +b = се 
(a)3 (5341 ()6 4 (d) 12 
» (17) IF, = SP 3] , Е, = ai 6j and Е, = = јаје b j are three forces meeting at 
one point „= (10/2 , i д ) then : (a 9b) =: 
(а) (- 151) (b) 2 91) (c) C 152) (d) (4 »- 1) 


(CS paths Woy) OW oet JI дыш ald | 9 | 


Accumulative 


Е. @Remember Sia OApply ə Higher Order Thinking Skills 
* (18) In the opposite figure : — 2 
| —Ó CE) S— FÉI—— €x 
If the system is in equilibrium Force units Forecunits 
»then F = ^ force units. 
(а) 4 (b) 7 (c) 2.5 (d) 3.5 


©) write in terms of the unit vector e the resultant of the forces shown in each figure 
е 


of the following figures : 


80 gm.wt. 


е е 
— 
12 newten 30 newten 20 kg.wt | 
( ) ( ) ч 30 gm.wt, 
25 kg.wt. 
The resultant is зз The resultant is --------- The resultant is -----.---. 


El Li In the opposite figure : 
o 
ABCD is a parallelogram » M is the point of intersection 
of its diagonals » Шеп: D A 


• АВ + ВС = "— 


• РА + DC = 
© AM + OM = oo 


• АВ + 2 ВМ = МУРЕ 


АВ AM = 


10 | 


Interactive test 


Exercise 1 Forces - Resultant of о forces 
meeting at a point 


Fromtheschoolbook @Remember 95 057^ OApply ə Higher Order Thinking Skills 


| First \ Multiple choice questions 


| Choose the correct answer from the given ones : 
Ц ( 1 ) The force is defined by = 
| (a) its magnitude. (b) its direction. 
(c) the point of action. (d) all the previous. 
о ( 2.) Two forces act at a point. The magnitude of the two forces are 5 » 3 newton and the 


angle between them 60? ; then the magnitude of their resultant = +: newton. 
(a) 2 (b) 5 (c)7 (9 8 
( 3 ) Two forces act at a point the magnitude of the two forces 843 » 8 newton and the 


measure of the included angle between them 150° , then the magnitude of their 


— о 


resultant = .... newton. 
(a) 64 (b) 32 (c) 16 (d) 8 
© ( 4 ) Two perpendicular forces act at a point. The magnitude of the two forces 
12 +5 newton » then the magnitude of their resultant = -+ newton. 
| (a) 17 (b) 7 (c) 13 (d) 14 
Ц (5) The resultant of two forces 6 newton and 8 newton could be +: newton. 
| (920 (b) 15 (e) 12 (d) 1 


[11 J 


UNIT 


1 @Remember = постап OApply ə Higher Order Thinking Skills 


© (6) The magnitude of two forces are 4 » 5 М. They act at a point and cosine of their 
included angle is ES » then the magnitude of their resultant К=з... newtons. 
(8) 15 (b) $ (c) 20 (d) 25 

> (7) Two forces act at a point. The magnitude of the two forces are 6 » З newton 
and their resultant is perpendicular to one of them › then the magnitude of their 
resultant = «e newton. 
(а) 3 (3*3 (c)6 (a) 63 

( 8 ) Two forces enclosing between them an angle of measure Ө ; then the magnitude of 

their resultant .....-.... 
(a) increase as the value of 0 increase. 
(b) doubled as the value of 0 doubled. 
(c) increase as the value of 0 decrease. 


(d) don't change as change of the value of 0 


© (9) In the opposite figure : (F,)=3 ш у 

| The resultant of the two forces in the figure =з newton. \ |) =4 newton 
(а) 7 (b) 5 L ANA x 
(о)! @y7 

© (10) In the opposite figure : y 
The magnitude of the resultant \ 
of the two forces = +--+ newton, | AN 
(a)2F (b) F NS C _ 
(ОЗЕ (d) zero D 

© (11) The magnitude of the resultant G / | 
of the two forces shown in the А | 


opposite figure is зз 


| 
@ 1 Е (b) F (үз Е sr 
. (12) If the resultant of the two forces F} » F, bisects the angle between them. Which of 


the following statements is true ? 


| OF, =F, QF,-F, @R=F,+F, 
(a) only (D (b) only (D › 8) 
(c) only @ › 8) (d) All the previous. 


12 


Exercise One 


(13) Two forces act at a point. The magnitude of the two forces are F » 2 newton and the 
measure of the angle between them is 60° » if their resultant equal 243 newton 


s then Е = e newton. 
(a) 2 (b) 4 (c) 8 (d) 12 


(14) The magnitude of two forces F » 2 newton and the measure of their included 
2л 
3 
(22 (b) 3 (с)4 (à 2*2 


(15) `` Two forces of equal magnitudes » enclosing between them an angle of measure 1 
If the magnitude of their resultant is 8 N. » then the value of each force measured in 


angle = and the magnitude of their resultant is Е newton » then F = == newton, 


newton is «s 


(9232 (b)4 (o 442 (d) 8 
(16) Two equal forces in magnitude » thc magnitude of their resultant — 7^[3 newton and 
the measure of the included angle is т » then the magnitude of each of 


them = «e newton. 


(a)3 (5 5413 (05 (7 
(17) The magnitude of two forces F » Е Коми. » the magnitude of their resultant 


24 newton and inclined to the first force by an angle of measure 30° 


(a) 8 (b) 83 (c) 812 (d) 12 
(18) ЕЕ, 843 are the magnitude of two forces act at a particle and the measure 
of the angle between them is 120? ; their resultant bisects the included angle 


between the two forces » then Е = зс newton. 


(a)8 фу 813 о 8112 (à) 12 

(19) Two forces of magnitudes 8 and F gm.wt. The measure of the angle between them is 
œ € ]0 » | » their resultant bisects the included angle between them 
»then F2 gm.wt. 


(a) 4 (b) 16 (9232. (d) 8 
(20)  ' Two forces of magnitudes 3 » F newton and the measure of the angle between 


them is 120°. If their resultant is perpendicular to the first force » so the value of F 
in newton 1$ +--+ 


(a) 1.5 (b) 3 (0343. (d) 6 


| 43 | 
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© (21) The magnitude of two perpendicular forces аге (2 F — 5) and (F 2) newton 
and the magnitude of their resultant if 315 newton » then F = .......... newton. 
(a) 7 (b) 4 (c) 6 (d) 3 

© (22) Two forces of magnitudes 6 N. and 10 М. » if the magnitude of their resultant is 14 М. 
s then the measure of the angle between the forces is зз 
(a) 15° (b) 30° (c) 60° (d) 45° 

© (23) Two equal forces » the magnitude of each of them is 6 М. » the magnitude of 
their resultant is 6 М. » then the angle between them equals з 
(a) 30° (b) 60° (с) 120° (d) 150° 

> (24) Two forces of magnitudes 6 М. and 8 N. » if the magnitude of their resultant is 2 М. 
s then the measure of the angle between the two forces is +--+ 

| (a) 30° (b) 90° (c) 180° (d) 270? 

< (25) The resultant of two forces 6 » 2.5 newton is equal to 6.5 newton › then the angle 
between the two forces is eee 
(a) an acute angle. (b) an obtuse angle. 
(c) a right angle. (d) a straight angle. 

+ (26) The magnitude of two forces are 2 Е, 5 Е newton and the measure of their included 
angle is Ө and their resultant is 3 F › then Ө = .......... 
(a) zero (b) 60° (c) 90° (d) 180° 

= (27) Two forces of magnitudes 3 Е and F newton and their resultant is 4 Е newton 
» then the measure of the angle between them = .......... 
(a) 60° (b) 0° (c) 180° (d) 90° 

- (28) Two forces of magnitudes Е and F act at a particle and their resultant is Е » then the 
measure of the angle between the two forces = сезе 
(a) 120° (b) 60° (c) 45° (d) 90° 

© (29) 1һе magnitude of two forces acting at a point Е E ES newton. If the magnitude of 
their resultant is 2 F newton » then the measure of their included angle equals .......... 
(a) 30° (b) 60° (c) 90° (d) 120° 

14 


Exercise One 


(30) If R = F, t F, and | R | = | Е | — || Е, | > then the measure of the angle between 
Е, , E, equals «+++ 
(a) zero фу JE ој: (d) t 

(31) If the magnitude of the resultant of two forces act at a point is maximum value 
» then the measure of the angle between the two forces equal === 
(a) 180° (b) 120° (c) zero (d) 60° 

(32) The measure of the angle between Е, and the resultant of the two forces (F, + Ej 
апа (Е-Е) is eee 
(a) zero (b) 7t OE (T 

(33) If R, is the resultant of the two forces (F, » Ер) and R, is the resultant of the two 
на 0) ЈЕДЕ ier 


(a) R LR, (b) R, = R; 
со 1, |= 1%, | (d) Rj // R; 


(34) Two forces of magnitudes 4 and 6 newton. The measure of the angle between them 


is 90° , then the tangent of the angle between the resultant and the first force 


6 
(a) 2 ©) 3 (о) 213 (a) 16 


(35) The magnitudes of two perpendicular forces are 6 » 8 newton then the measure of 


the angle between the resultant and the first force is зе 


int 4 "EE! ant 4 oe 
(a) sin 3 (b) cos 3 (c) tan 3 (d) tan 4 
(36) Two forces of magnitudes F » 2 F newton act at a point » if the resultant of them is 


perpendicular to one of them » then К=з 


(|5 Е (b) 3 F (c) 3F (d)F 

(37) Two forces of magnitudes 342 and 6 newton and the measure of the angle between 
them is 135° » then the measure of the angle between their resultant and the second 
force 15 еее 
(a) 30° (b) 45° (c) 60° (d) 90° 

(38) Two forces of magnitudes 12 » 15 newton act at a particle and the measure of the 
enclosing angle between them is 0? » where cos 0 = E » then the measure of the 
included angle between the resultant and the first force = 3 
(a) zero (b) 30 (c) 90 (d) 36° 52 


| 151] 


UNIT 


1 Ф Remember 


> (39) The magnitude of two forces acting on a particle are 5 » 8 newton » then the smallest 


o> Higher Order Thinking Skills 


| value of their resultant = newton. 
(a) 2 (b) 3 (c) 7 (d) 13 
^ (40) Two forces of magnitudes 9 › 6 newton › the maximum value of their 
resultant зз: newton. 
(a) 20 (b) 30 (c) 10 (d) 15 
o (41) The maximum value and the minimum value of the two forces 8 » 13 newton 
| respectively are -......-.. newton. 
(а) 1258 (b) 13 ›5 (c) 2158 (d) 21,5 
. (42) Two forces of magnitudes 5 › Е newton › if the smallest resultant of them is 
10 newton »F>5 , then F = e- newton. 
(a) 6 (b) 10 (c) 15 (d) 20 


(43) Two forces act at a point. The magnitude of the two forces are 5 Е » 3 F. If the 
maximum value of their resultant is 40 newton » then the minimum value of their 
resultant ....-..... newton. 

(a) 10 (b) 20 (c) 5 (d) zero 

© (44) Two forces act at a point. The magnitudes of the two forces are 5 5 3 newton › then 
the magnitude of their resultant measure by newton € .......... 

(a) [2 » 8] œ) ]2 8[ (c) [3 »5] (d) ]3 ,5[ 

o (45) ТӨ is the angle between two forces of magnitudes 2 newton » 6 newton 
»0 210 » 71] , then the magnitude of their resultant measured by newton G- 
(а) |4›8[ (b) [4 > 8[ (с) ЈА ›8] (9) [4 »8] 

. (46) Two forces of equal magnitude and the magnitude of their resultant equal 16 newton 
when the measure of the angle between the two forces is л > then the maximum 
value of their resultant equal .......... newton. 

(a) 32 (b) 842 (c) 1642 (d) zero 

5 (47) Two forces of magnitude F, >F, kg.wt. » where F, > Е, and the magnitude of 
smallest and greatest resultant of them are 3 and 12 gm.wt. respectively 
5 then Е? — F RN 
(a) 12 (b) 3 (c) 9 (d) 36 


| 16 | 


Exercise One | 


b (48) The magnitude of two forces are 12 » 17 newton then the difference between the 

| greatest and the smallest value of their resultant = newton. 

(a) 29 (b) 5 (c) 14 (d) 24 

^ (49) Two forces of magnitude F E ES: newton meeting at a point and the magnitude of 
their resultant is R, when the measure of the angle between the two forces is 90° 

» and their resultant becomes R, when the measure of the angle between the two 


forces is 150° » then +- 


(а) R, =R, (b) R, =2R, (QR, = В, 


$ (50) The direction of the resultant of the forces 


which represented in the opposite figure 


(a) OX (b) OX 
(c) Oy (d) Oy 


^ (51) Two forces act at a point and the magnitude of smallest and greatest resultant of 
them are 0 and 12 newton respectively » then --------- 

(a) mangitude of one force is three times magnitude of the other. 

(b) magnitude of one force is twice magnitude of the other. 

(c) the two forces are equal in magnitude. 


(d) the two forces are perpendicular. 


м Find the magnitude and the direction of the resultant of two perpendicular forces of 
© 


* 


magnitudes 8 and 15 kg.wt. acting at a particle. « 17 kg, wl. 58 — 61° 55 39 » 


а Two forces act at a particle. If the maximum value of their resultant is 17 kg.wt. and the 
minimum value of the resultant is 7 kg.wt. Find the magnitude of each of the two forces. 


EN Two forces are equal in magnitude and the magnitude of their resultant is 443 ке wt. 
and the measure of the angle between the resultant and one of the two forces is 309» 


find the magnitude of each of the two forces. { Колі 


(f S/N воа Y/ (Go OW с otisk указа] | 17 | 
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Une magnitude of the resultant of two perpendicular forces is 50 newton. If the resultant 
® 
makes with the first force an angle of measure 30° › find the magnitude of each of these 
two forces. «25 үз » 25 newton » 


а Two forces of magnitudes 30 and 16 newton act at a particle › if the magnitude of their 


resultant is 26 newton. Find the measure of the angle between these two forces. 20 


©) Two forces are of magnitude 8 and 16 gm.wt. acting at a particle. Find the measure of the 
D 
angle included between the two directions of the forces if the resultant is perpendicular to 


the first force. J20? ; 


3 Two forces are of magnitudes 9 and 6 kg.wt. act at a particle. The measure of 
а 
| the included angle is о » find о if the magnitude of the resultant is 3 {Л kg. wt. » find the 
measure of the angle between the resultant and the great force. и = 120° » 0 = 40° 53 36 


©) Two forces acted at a point. If the magnitude of the first is 15 kg.wt. towards East and 
the second is of magnitude 18 kg.wt. in the direction 30° West of the North. Calculate the 


magnitude and the direction of the resultant. 3 | 31 коли. » 0 = 68° 56 54 » 


0. ‚ Two forces of magnitudes 12 5 Е kg.wt. act on a point. The first force acts in 
Ф 
direction of East and the second force acts in direction 60° South of the West. Find the 
magnitude of F and the magnitude of the resultant if it is known that the line of action of 


the resultant acts in the direction 30° South of the East. 6 kewl. б үз Ки ли 


E Two forces act at a particle and they include an angle of measure 0; where tan = E 


5 1з 
| 
If the resultant is perpendicular to the small force and the magnitude of the great force 
equals 30 kg.wt. What is the magnitude of each of the small force and the resultant ? 


‹ |5 (3 кь wt, + 15 Колм 


Kil Find the magnitude and the direction of the resultant in each of the following figures : 
9 


(1) (2) y (3) 
à | Е, = М Е, =150N 
7 1 * 
ees РУ, 
20 LAM Е, =150 М | 
Чат = 3) = 
p ae в, =58 N | $ бе Е. ч ж) 14 | 7] 
Ket | | 
= 
|| = 5. 
cH m, 


Exercise One | 


12] Two forces of magnitudes F » 4 newton act on a particle and the measure of the angle 
2 
between their directions is 120° » the magnitude of their resultant equals 4^3 newton. 
Find the magnitude of F and the measure of the angle that R from with Е 5 newton 30 


©) Two forces of magnitudes ^| 3 Е and 2 F act at a point. Find the measure of the angle 
i» 
| included between them if their resultant is perpendicular to the small force and if F = 15 
Find the magnitude of the resultant. 1509 > 15 newton s 


E Two forces of magnitudes 242 and F newton act at a particle and the magnitude of their 
E 

resultant is | 2 newton. If the resultant is perpendicular to the second force » find F and 

the measure of the angle between the two forces. | б newton + 150 


с Two forces of magnitudes 16 and F kg.wt. act on a particle and the measure of 
the angle between them is 120°. If their resultant is inclined to the force 16 kg.wt. 
by an angle whose measure is 30° › find the magnitude of F and the resultant. 


8 Ee wl, + 8 y Sky we 


16 | ‚ Three forces of magnitude 5 » 10 » 4| 7 М. act on a particle » if the measure of the 
w 


angle between the first and the second forces equals 60° ; find the magnitude of the 


. я, ж | af 
maximum and the minimum resultant for the three forces. 912 newtons A7 newton 


E Two forces of magnitudes 2 F and 3 F newton. The angle between them is of measure 0 
• find the value of 0 if the magnitude of their resultant is : 
(1) 3F | (2) Е 
| 
(3) 5Е | (4) V13F 109° 28 16 ; 1808s zemo 90 


02 Two forces of magnitudes 2 › Е newton ; the angle between them is of measure 120° 
T Find F in each of the two cases : 


(1) The direction of the resultant is perpendicular to the second force. 


(2) The resultant inclines by 45? to the 219 force. 


Е | and F, newton are magnitudes of two forces intersect at a point and their resultant 
9 
| equals R newton where R € [2,10], Е, > Е, » find each of F, and F, » then find R when 
the measure of the angle between them is 120° “62452 4 7 newton 


UD) Two forces act at a point » the value of one is 3 N. more than the other. 
© 
If the magnitude of their resultant is 343 newton and is perpendicular to the smaller 
force. Find the magnitude of each force and the measure of the angle between them. 


, ] 
+ 6 newton n 120 
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a The resultant of two forces F} and Е, is T 10 newton when Еу | F, and their resultant 
becomes 13 3 newton when the angle between F, and F, Бл 60° , find Е, and F, 


Two forces of equal magnitude meeting at a point and the magnitude of their 
> 
resultant equals 12 kg.wt. if the direction of one of them is reversed then the magnitude 


of the resultant becomes 6 kg.wt. Find the magnitude of each force. 05.5 3 {5 Ske 


e Two forces F, ES 2 meet at a point. Their resultant is R gm.wt. The angle between them 
is of measure 120°. If the direction of F, is reversed ; the resultant will be RY3 3 gm.wt.» 


prove that Е, = F, and the resultant in the first case is perpendicular to the second case. 


1314 , Fare two forces acting at a point and their resultant is 10 newton and makes an angle 
э 


. . Г 
of measure 60?with the force 4 newton. Find the value of F. 21 19 newton 


©) The difference between the magnitudes of two forces acting at a point is 15 newton. and 
9 
their resultant = 35 newton in magnitude when the measure of the angle between the two 


forces = 120° ; find the magnitude of each of the two forces. « 40 + 25 newton 


26 The sum of magnitudes of two forces is 4 newton when the measure of the angle between 
them is 60° » then the resultant becomes || 13 newton. Find the magnitude of each of 


the two forces. | 53 new 


©) The sum of magnitudes of two forces acting at a point is 40 kg.wt. the magnitude of their 
` resultant is 20 kg.wt. and it is perpendicular to the smaller force. Find the magnitude of 


each of the two forces and the cosine of the angle between them. 


[28] Е, and F, are two forces acting at a point where Е, > F, and the measure of the angle 


“ between them is & ; when 0 = 90° , the resultant = 5 kg.wt. in magnitude and when 


& = 120? , then the magnitude of the resultant becomes | 13 kg.wt. Find each of F, and F, 


E) Two forces of same magnitude F kg.wt. enclose between them an angle of 
` measure 120°. If the two forces are doubled and the measure of the angle between them 
became 60° ; then the magnitude of their resultant increases by 11 kg.wt. » than the first 


case. Find the magnitude of F 
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Exercise One | 


[28] | F ,2 Fare two forces act on a particle and enclose between them an angle of measure o 


+ The magnitude of their resultant equals [5 Е (m + 1) and if the measure of the angle 
between them becomes (90° — 0) » then the magnitude of the resultant will bef 5F (m- 1) 


Prove that : tan с = m 
m+2 


ЕЙ Choose the correct answer from those given : 
| 


$ (1) If the ratio between the maximum and the minimum values of the resultant of two 
forces is 7 : 3 » then the ratio between the two forces = === 

(a) 7:4 (57:3 (633 (d)5:2 

$ (2) Ifthe ratio among magnitudes of two forces and their resultant is 4 : 3 Aa 
respectively » then the measure of the angle between the two forces = === 


(a) 30° (b) 60° (c) 90° (d) 120° 


~ (3) Ifthe resultant of two forces ГА , Е, is perpendicular on F, » then the measure of the 
| 
angle between the two forces F} » Е, equals сз: 


(а) cos (8) (b) совт! (=) (c) sin"! G) (d) sin! =) 
& (4) If the resultant of two perpendicular forces makes an angle of measure Ө to the 
greater force which of the following values could be a value of 0 ? 

(a) 90* (b) 70° (c) 45? (d) 10? 

e (5) Е, , E, are two forces acting at a point and their resultant is R. If Е, reveresed then 
their resultant rotates with angle of measure 90° › еп: 

(a) Е, =F, (b) F, 22F, 


E, (d) nothing of the previous. 


^ (6 ) The magnitudes of two forces acting at a point are 4 › Е newton and the measure of 
their included angle is 120° + then Е which makes 


the resultant minimum equals .-..------ newton. 


(a) 1 (b) 2 (c) 3 (d) 4 


UNIT 
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• (7)1f8 | is the measure of the angle between the resultant of two forces (F ‚Е, ) and 


the force Е, and Ө, is the measure of the angle between the resultant of the two 

forces ( Е, 92 Е, ) and the force Е, s then ve 

(a) 6, = 6, (b) 6, > 8, (c) 8, « 6, (6, +6,== 
4 (8) The magnitudes of two forces acting at a point are F E ES: newton and the 


magnitude of their resultant is F newton and 0, is the measure of the angle between 
| Е > R and 6, is the measure between 3 F and R › then +- 
(a) 0, - 6, (b) 8, = + 8, (c)0, -30 (d) 0, =46, 
4 (9) Тһе magnitudes of two forces acting at a point are Е, » F, where : 3 < Е, = 12 
‚4 <F, < 16 and the magnitude of their resultant is R and the measure of their 
included angle is 90° » then .-........ 
(a)5<R<20 (b)7sR<28 (с)0<К<18 (d 1sRx4 
& (10) Two forces meet at a point » their magnitudes are Е, +F, where 1 Е, 9,3sE, x7 
and the magnitude of their resultant R › then .......... 
(а 2<В < 16 (0) 45=В < 16 (с) 6<В < 16 (9 0< В = 16 
% (11) The magnitudes of two forces acting at a point are F} » F, where 5 < Е, <20 
> 12 < F, < 21 and the magnitude of their resultant is R » the measure of the angle 
between them is 9 where 0 < 0 < T then е 
(а) 13 < К < 29 (6) 0< В < 41 (с) 13<В<41 (4) 17sRs29 
3 One of two forces is half the other in magnitude » they have a certain resultant. If the 
| small force increased by 4 kg.wt. and the great force becomes double; then their resultant 
stays in the same direction of the first case » find the magnitudes of the two forces and 
the ratio between the magnitudes of the two resultants in the two cases. | >S kov 
E F, and F, are two forces meeting at a point and their resultant is R newton. If the 


direction of F, becomes in the opposite direction » then the magnitude of the resultant 


becomes RY3 newton and the resultant becomes perpendicular to the first resultant. 


Find the measure of the angle between the two forces. @= 120 
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Forces resolution into 
two components 


Interactive test 


са From the school book | @Remember сес одру Ф Higher Order Thinking Skills 


| First N Multiple choice questions 


choose the correct answer from the given ones : 

© (1) In the opposite figure : (0) 
If the force of magnitude 10 N. is resolved into two ( в) 

components F, and Р, inclined to 60 


the force by two angles of measures 60° and 90° respectively › 


then E; = зене N 
(а) 513 (b) 10 
(c) 1043 (d) 20 
$ (2) In the opposite figure : » 
If the force of magnitude 12 N. is resolved into 
two components F, and E, inclined to the force (3) 
by two angles of measures 30? and 90? 
30 > 
respectively » then E; = --.....--. N. " (&) 


(a) 10 (by 103 


(с) 643 (443 
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e (3) In the opposite figure : 


If the force of magnitude 12 N. is resolved into two components 


Е, and г, s then Г, = eene newton. 
(a) 12 cos 75° (b) 12 cos 45° 
(с) 6 сѕс 45? (d) 6 csc 75° 


(4) In the opposite figure : 
If the force of magnitude 50 newton is resolved into two 


components F, and Е, s then Fy + Е) = «e newton. 
(a) 50 (b) 25 
(с) 5012 (4) 5043 
(5 ) In the opposite figure : 
If the force F is resolved into the two perpendicular 


components F, and F, » the vector of the force 


A 
F bisects the angle between the directions of / 
Е; апа F, and | Е, | = 6] 2 newton » fo 
› then | Е [аа newton. : = 
(a) 6 ( 642 (c) 12 (à) 1242 


( 6 ) In the opposite figure : 
If the force of magnitude 100 newton is resolved into two (№) 
-— = (100, 
forces F} and F, and the force is measured by newton 


s then (Еј › Fp) = 


(a) (50 » 504/3 ) (5) (5073 » 10) 
(c) (50 » 50) (d) (10 » 10) 
(7 ) In the opposite figure : 
A force of magnitude 20 newton. acts in the 
direction 30° North of the East is resolved into two 


perpendicular components » then the magnitude of 


the component in North direction = .......... newton. ve 
(а) 1043 (b) 20 
(c) 10 (d) 5 South 


Exercise Two | 


* (8) In the opposite figure : 
A force of magnitude 207 2 kg.wt. acts in the North 
Western North direction » is resolved into two component. 
One of them of magnitude F, in the Eastern North 


direction and the other of magnitude F, in the direction 


of West › then Ej = evene kg.wt. 
(a) 30 (b) 40 South 
(c) 50 (а) 4042 


© (9) In the opposite figure : 


If a force F is resolved into two components in the directions y 


; : F)=10 
of the coordinate axes » then the magnitude of the component mao 


of this force in the direction of Ox equals зе newton. 
(a) 10 (b) 6 
(с)8 9) 0 


© (10) А force of magnitude 1042 gm.wt. acts in the Eastern South direction» is resolved 
into two perpendicular components » then the magnitude of the component in the 
South direction = === gm.wt. 

(a) 5 (b) 10 (с) 1042 (d) 52 

- (0. A force of magnitude 6 newton acts in direction of North. It is resolved 

into two perpendicular components » so its component in direction of the Bast of 
magnitude -++ newton. 

(a) zero (b) 3 (0342 (d) 6 

» (12) ,Aforce of magnitude 412 newton acts in direction of East. It is resolved into 
two perpendicular components › so its component in the direction of Northern East 


of magnitude сзсз newton. 


(a) zero (b) 442 (c)4 (d) 6 
- (13) The magnitude of a force is 6 newton and acts towards the North. It is resolved into 
two perpendicular components then its component in direction of Eastern North of 


magnitude зө newton. 


(a) 6 (5342 (243 (d) zero 
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(14) A force of magnitude 5] 3 newton acts in the direction 30° East of the North » is 


resolved into two perpendicular components » then the magnitude of its component 


in the East direction = .......... newton. 
513 1513 
(a) i Ф) 2 (c) 8 (a) 1513 


(15) The magnitude of a force is 8 newton and acts in East direction. It is resolved 


into two components › the angle between the two components is 120° then its 


XE 
(a) 16 (b) 8 (о) 843 (d) E 


(16) A force of magnitude 40 newton acts vertically upwards is resolved into two 


component in South direction = ............... newton. 


components one of them is horizontal of magnitude 20 newton » then the magnitude 


of the other = ее newton. 


(a) 20 (b) 2013 (c) 20 5 (à1043 


(17) Force of magnitude F newton is resolved into two components F, and E, and they 
make angles of measure 60? » 90? respectively but on different sides from the line 
of action of F › then Fy 2e 

f LER Ya | 
(a) 2 F, (b) 5 F, (c) "- Е, (d) 2 F, 

(18) In the opposite figure : | 


A vertical force of magnitude 75 newton is resolved 
into two components » one of them is horizontal 


of magnitude F, and the other is of magnitude F, 


> then E, = ees newton. 
(a) 75 (5 75*[3 
(c) 150 (d) 1504/3 
(19) In the opposite figure : 
= ( E) 
The force F is the resultant of 
== па F,«F 
the two forces F} » F, › ћеп — —2- =. (Е 
Е ДР 
(a) sin 30° + sin 45° (p) Sin 75" + віп 30° ail 
sin 75° 
(F) 

‚у Sin 45? + sin 30° sin 75? , sin 75° 

(© sin 75° @ sin 30° 51п45° 


Exercise Two 


© (20) ABCDEF is a regular hexagon. A force of magnitude 20 newton acts in direction of 
AD ; then the magnitudes of the components of the force in direction of AC , AF 


respectively are ......--- 
(a) 1043 » 10 (b 543 » 10 (c) 10 » 1043 (d) 204 3 20 
^ (21) In the opposite figure : 


The force F has been resolved into two components 


, 


— — I 
Е, sF, »then 


sin 0, , /% 
(a) sin 8, (5) sin (2) 

| sin 0, 
(c) sin (Ө, + 95) (d) ane 


—9 


(22) In the opposite figure : 
ABCDEF is a regular hexagon. Force of magnitude 


E D 
15 N. acts along AC and it has been resolved into 
two components F, and F, as shown in the figure 

F C 
E:B-eeee- 
192 E, 
352 b)2:1 

(43 (b) a; Й 


(с) 1:2 (a) 1:43 


(23) In the opposite figure : 


If a body of weight 10 newtons is placed on 
a smooth plane inclined to the horizontal at 
an angle of measure 30° » then the component 


of the weight in direction of line of the greatest 


slope downward = ·------- N. 
(a 542 (5 513 
(0)5 (à) 1043 


UNIT 
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^ (24) Ifa body of weight (W) is placed on a smooth plane inclined to horizontal by angle (0) 


> So the component of its weight in direction of the plane equals .......... 
(a) W (b) W sin Ө (c) W cos 8 (d) W tan 0 


< (25) Ifa body of weight (W) is placed on an inclined smooth plane makes an angle of 


measure (Ө) with the horizontal » then its weight component in the perpendicular 
direction of the plane is .......... 
(a) W sin 0 (b) W cos 0 (c) W tan 0 (d) W csc Ө 


> (26) Ifa body of weight (W) is placed on an inclined smooth plane makes an angle of 


measure (0) with the vertical » then its weight component in direction of the plane 


(a) W sin 0 (b) W cos Ө (с) УУ (d) W tan 0 


© (27) A body of weight (W) newton is placed on an inclined plane makes an angle of 


measure (Ө) with the horizontal › then thc components of its weight in direction 
line of greatest slope and its perpendicular are 7 » 24 newton respectively » then the 


magnitude of the weight (W) = ------.-. newton. 
(a) 7 (b) 24 (c) 25 (d) 31 
& (28) A tractor drags a car with a force 1200 newtons. | ~ 
| It’s required to replace the tractor by another two / | 
tractors at B and С attached with two 


cables to the car and the angle between — 
the two cables is 90°. If one of the two cables —* eo 
inclined to the tractor A at an angle 60° ; then 


the tensions in the two cables B and C pe 
аге eee newtons. 
(a) 600 » 600 (b) 800 › 400 
(c) 6003 , 600 (d) 700 5 500 

& (29) A truck has broken down traffic officers try to z È 
pull the truck by using two draging cars. є # 
The resultant of their tensions is a "A 
horizontal tension of magnitude — s 
6000 newtons as shown in the figure SS ~ 
then T, = = to the nearest newton. oo 
(a) 3105 (b) 3606 
(c) 4392 (d) 4293 
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& (30) In the opposite figure : 

A body of weight (W) newtons is placed on 

a plane inclined to the horizontal at an angle 

of measure (0). It is tied by a light string BC 
inclined to the plane at an angle of measure 20? 
above the plane. Б; апа F, are the components 


of the tension in direction of the plane and 
perpendicular to the plane Шеп 


(a) F, =T cos Ө (b) Еј =T sin (20° + 0) 
(c) F; = T cos (20° + 0) (d) T =F, sec 20° 


ИИ í А force of magnitude 600 kg. wt. acts on а particle. Find its two components in two 
E 
directions making with the force two angles of measures 30° and 45° « 439.23 › 310.08 отм. » 


zl A force of magnitude 100 gm.wt. acts in the direction of Western North. Find its 


components in the North direction and in West direction. 504 2 » 50 ү om. wi 


El A force of magnitude 12 kg. wt. acting in the direction of Eastern North was resolved into 
9 


two components. One in the direction of East and the other in the direction of Western 


North. Find these two components. 12 (2 » 12 Килу, > 


о ^| Resolve a horizontal force of magnitude 160 gm.wt. in two perpendicular directions. 
One of them inclined to the horizontal with an angle of measure 30° upwards. 


« 807 3 » 80 отм. » 


u A force of magnitude 300 dyne. acts in the North direction. Find the magnitudes of 


the two perpendicular components if one of them acts in the direction 30° North of East. 


« 150 > EYE dyne » 


м | A force of magnitude 18 newton acts in the direction of South. Find its two 
o 
components in the two directions 60? East of the South and the other direction 


towards 30? West of the South. «9,9 үз newton 


ЕВ. Resolve a force of magnitude 90 newton into two equal forces in magnitude and the 


measure of the angle between their lines of action is 60° 30 | \ newton » 
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ha body of weight 80 newton is placed on a horizontal planc. Find the two perpendicular 
o 
components of the weight if one of them inclines to the horizontal with 30° downwards. 
І) T у De wton 
1 
3 


ED Two forces act at a point. о is the angle between them and tan © = — , 
e 


If their resultant is perpendicular to the smaller force and the greater 


force 30 newton. Find the magnitude of the other force and the resultant. 
| || 
| 15 S 1 fon 
[10] Resolve а force of magnitude Е newton in the North direction into two components » 
a9 
the first in the direction 30? North of East with magnitude 40 newton and the other is in 
the West direction. Find each of the magnitude of the force F and the magnitude of the 


other component. 0 «2035 3 ибо 


LU TRAN rigid body of weight 42 netwon is placed on a plane inclined to the horizontal 
© 
with an angle of measure 60°. Find the two components of the weight of the body in the 


direction of the line of the greatest slope and the direction normal to it. 


|12] A body of weight 60 newton is placed on an inclined plane › at an angle of measure Ө 
Ф 


where tan Ө = i » find the magnitudes of the two components of the weight in the direction 


of the line of greatest slope of the plane and the perpendicular to it. 


13 | In the opposite figure : 
© 
Resolve the vertical force of magnitude 120 gm.wt. into 
two components » one of them in the horizontal direction 


and the other inclined by an angle of measure 48? with 


the line of action of the force. 


Я] The opposite figure represents an angle of a bridge » the force 
D м. 

Е of magnitude 30 newton is resolved into two perpendicular 

components » the magnitude of one of them is 15 43 newton 


Find the magnitude of the other component. 


| 15 newton 


[30 | 


15 | 
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Exercise Two | 


In the opposite figure : 
A lamp of weight 20 newton suspended by two metal 
rods AC » BC inclined to the horizontal by two equal 


angles » the measure of each is 5°: 


(1) Resolve the weight of the lamp into two components in the 
directions AC » BC approximating the result to the nearest netwon. 

(2) What happens to the magnitude of the components of the weight in the directions of 
the two metal rods if the measure of the inclination angle to the horizontal decreased 
to be smaller than 5° ? And what do you expect to the components when the rods 


become horizontal ? Justify your answer. « 11474 › 114.74 newton » 


An inclined plane of length 130 cm. and height 50 ст. а rigid body of weight 
390 gm.wt. is placed on it. Find the two components of the weight in the direction of 


the line of greatest slope of the plane and the perpendicular to it. « 150 +360 gni. > 


17] ‘In the opposite figure : 


A cruiser is pulled by two ships B and C using 
two strands hanged to a point A on the cruiser » 


the measure of the angle between the two strands 


equals 75? » if the measure of the angle between 
one of the strands and AD equals 45? and the 
resultant of the forces used to pull the cruiser 
equals 5000 newton and acts on AD 


Find the tension in the two strands. « 2988.2. » 3600.3 newton » 


[81] 


The resultant of coplanar forces N 


Interactive test 


meeting at a point 


From the school book ® Apply sə Higher Order Thinking Skills 


Multiple choice questions 


| Choose the correct answer from those given : 


| (where i and j are the two fundamental unit vectors in two perpendicular directions) 


(1)IfF, =1-} » Е;=21-4] » R-2ai-3bj thenasb- 


(а)3 034 ()3d (d) 12 
(2) НЕ, =31-2] , Ej-2i-j › Fj24i-bj » R-6i-4] 

› then (a s b) = -------- 

(a) (15- D (D (-1 51) (с)(—1,-1) (d) (1 > 1) 
(3) fF, -4i , Е, =81-5 ) › еп | В ||--- EE force unit. 

(a) 12 (b) 5 (c) 13 «73 


(4) КЕ, = 514 2] ‚F, = ai+ 7] ‚Бу=- 121+ b jare three coplanar forces meeting 


at a point and the resultant R- (s 2, i л) s ћепа- Б = ............... 
(а) - 3 (b) 3 (с) zero (9) 6 

( 5 ) Three coplanar forces Е, = 61+ 7] , F,- ai- 9j , Е, = 51+ b j act at 
a particle and they are in equilibrium » then a+ 2 b = .-....... 
(а)—9 (b) 5 (c)7 (d)-7 

(6) If F, , E, and ГА are three coplanar equilibrium forces meeting at a point » 
and F, =2i-3j › Е,=31+5 j then F} = ee 
@-=-5i-2j (b-5i42j ()5i42]j (451-2) 
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Exercise Three | 


© (7) If the resultant of the forces in 


the given figure acts in direction 


of y-axis » then F = .......... force unit. 
(a) 2 (b) 6 
(c) 8 (d) 14 


= (8) The resultant of the forces in the 


opposite figure acts in direction 


Gf cane 
(a) CD (b) CE 
(c) CF (d) CA 


© (9) In the opposite figure : 
The magnitude of four coplanar forces are 1 ›2 »4' 3 53 [3 newton 
act at point O in the direction of ОХ ‚ОА, OB and OY 
m (4 AOC) = 60° , m (4 BOD) = 30° , 

then the magnitude and the direction of the resultant 

of the forces 15 == 

(a) (4 » 180°) (b) (4 ,0°) 
(с) (3 » 09) (d) (5 » 90°) 

^ (10) ABCD is a square › the forces of magnitudes 

5,8, 412 newton act on AB » AD and AC respectively 


» then the polar form of the resultant is +-+- 


(a) (5 » 54°) (b) (15 » 60°) 
(c) (15 » 53° 8) (d) (13 » 90°) 


* (11) In the opposite figure : | North 
| The direction of the resultant of 
the forces is сзсз 


(a) South. (b) East. 


(c) West. (d) North. South 
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5 (12) In the opposite figure : 


The resultant of the forces (В) = vee newton. 
| (a) 20 (b) 1092 
(c) 10 (d) zero 


5 (13) In the opposite figure : 

Five equal forces each of magnitude 10 newton act 

at one vertex of a regular hexagon and in direction of the 
other vertices of the hexagon » then the resultant of 
these forces =з: newton. 


(a) 50 (b) 20 


(с) 30*[3. (d) 20 + 1043 


э (14) In the opposite figure : 


ABCDEF is a regular hexagon » the forces of magnitudes 


15 5543 5543 › 15 newton act on АВ › CA EA › AF 
respectively » then the magnitude of their 


resultant =. newton. 
(a) 5 (b) 10 
(c) 25 (d) zero 


^ (15) In the opposite figure : 
If ABCDEF is a regular hexagon » forces of magnitudes 
2, 43 285 243 and 4 kg.wt. act at point A in directions 
AB › АС , AD ; AE and AF respectively. 


First : The magnitude of their resultant = ·--------- kg.wt. 

(а) 14 6*|3 (b) 20 

(с) 2043 (à) 20 +43 

Second : The direction of the resultant inclined by an angle of measure +: with AB 
(a) 30° (b) 45° (c) 60° (d) 90° 


> (16) If the resultant of the forces represented 
in the opposite figure acts in X-axis 


s then F2 newton. 
(a) 10 (b) 14 
(c) 18 (d) 6 


Exercise Three | 


| 5 
^ (17) The opposite figure represents some of forces meeting РА 
at a point » then the magnitude of the resultant of 5 newton Mee 
these forces = e newton. | 
(а) 1542 (b) 5 
5 newton 
(с) 512- 5 (d) zero 


© (18) Three coplanar forces meeting at a point » their magnitudes are 40 › 30 » 40 newton 
» the first is in direction 60° West of North » the second is towards West and the 
third in the direction 30° North of East » then the magnitude of their resultant 


equal з newton. 

(a) 30 (b) 110 

(c) 60 (d) 50 

^ (19) In the opposite figure : T ent 4 

ABCD is a rectangle AB 2 4 ст. ВС = 3 ст. 

forces 4 N › 10 »6 М acts along AB » AC ; AD Y d 

respectively. The resultant of these forces ^ 

makes with AB an angle of measure -.-.-..-.- А 
F B 
(4) 

(a) 45° (b) 60° 

° ESI 3 
(c) 30 (d) sin (3) 


^ (20) ABCD is a right trapezium at A and D » in which AD = CD =4 cm. ›АВ =7 em. 
»M GAB where AM = 4 cm. › а set of forces their magnitudes 25 » F and 15 {2 gm.wt. 


act at CB › СМ and CA respectively and the norm of the resultant of these forces 


equals 45 gm.wt. » then the value of = +++- gm.wt. 
(a) 10 (b) 50 
(c) 20 (d) 30 


ё. (21) The forces of magnitudes F » 12» 8 42 , 1012 з К newton act on a particle in the 
directions of East » North » Western North » Western South and South respectively. If 


the magnitude of the resultant = 4 newton due to North » then F—K = 7+7» newton 
(a) 24 (b) 27 
(c) 12 (d) 6 
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& (22) In the opposite figure : 

The forces of magnitude F »5 5K 

and 6} 10 N act in the rectangle ABCD in 

the directions CB › CA › CD » HC 

Such that : АВ = бст. » ВС = 8 cm. АН = 6 ст. 

If these forces are in equilibrium » then К = .......... newton. 
(a) 12 (b) 15 (c) 18 (d) 20 


(23) The coplanar forces of magnitudes 5 »4 »F »3 »k » 7 kg.wt. act at a particle and the 
measure of the angle between each two consecutive forces is 60° » if the system is 
in equilibrium » then F + 2 K = ............... kg.wt. 

(a) 21 (b) 6 (c) 9 (d) 15 


(24) The opposite figure represents a set of forces meeting at a point (O) 


°, 
2e 


Mohamed took (O) as an origin of coordinate system and (5) 
the positive direction of X-axis in direction of F, F, 


The magnitude of the resultant was R, and made angle of у= 
measure (0,) with the positive direction of X-axis and Ebrahim ye О 
took (О) as an origin of coordinate system and the positive Е,) 
direction of X-axis in direction of E, » the magnitude 

of the resultant was R, and made an angle of measure (0,) with 

the positive direction of X-axis » then .......... 


(a) R, =R, $0, - 6, Е, =R, »0, #6, 
(c) R, В) $0, =, (d) R, +R, »0, #6, 


__Бесопа Essoy questions 


KB Find the resultant (magnitude and direction) of the set of forces in each of 
| the following figures (where each force magnitude is in newton) : 


(1) (2) wi, 
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| Three coplanar forces of magnitudes 1 »2 AUS 3 newton act at M ; their directions are 
MA » MB and MC respectively where m (Z AMB) = 60° » m (2 BMC) = 30° 
; m (4 AMC) = 90° » find the resultant. « 4 newton » in direction of MB 


ED The forces 8 › 443 , 63. and 14 newton act at a point » the measure of the angle 

| between the first force and the second force is 30° » between the second and the third is 
120° and between the third and the fourth is 90° taken in the same cyclic order. 

Find the magnitude and direction of the resultant of these forces. 


« 4 newton » in direction of 4" force 


ED) The coplanar forces of magnitudes 2 › 342 3213 and [3 newton act at a point. 

If the measures between the first force and the second force is 45? » the measure between 
the second and the third is 105? and the measure between the third and the fourth is 120? 
taken in the same cyclic order » find the resultant of these forces. 


«VIS newton s 11° I9 with 2™ force» 


©) Five coplanar forces meeting at a point » their magnitudes are 9 » 6 »4 | 255 | 2 

© А — 
and 5 newton act due to East » North » Western North » Western South and in the direction 
of South respectively. Prove that the set of forces are in equilibrium. 


©) Three coplanar forces of magnitudes 60 » 88 and 60 gm.wt. act at a point » the 1% is 
| towards North » the second is in the direction 30° South of West and the 3'9 

in the direction 30° South of East. 

Find the magnitude of the resultant of these forces and its direction. 


28 pawl, 9 30" South of West 


©). Four coplanar forces act on a particle the first of magnitude 4 newton acts in the 
Eastern direction » the second of magnitude 2 newton » acts in direction 60° North of the 
East » the third of magnitude 5 newton » acts in direction 60° North of the West and the 
fourth of magnitude 343 newton acts in direction 60° West of the South. 

Find the magnitude and direction of their resultant. 4 N. + 120 


©) The forces of magnitudes 2 F » 3 F and 4 F newton act on a particle in the directions 
parallel to the sides of an equilateral triangle in the same cyclic order. 
Find the magnitude and the direction of the resultant of these forces. 


A 3 F newton s perpendicular to the force 3 F» 


19| _ ABC is an equilateral triangle. M is the point of intersection of its medians. 
the forces of magnitude 15 › 20 and 25 newton act on a particle at the point M in the 
directions of MC » MB » MA 
Find the magnitude and the direction of the resultant of these forces. 
à 5\3 $ newton a 30° with MA = 
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EU ДАВС is an isosceles triangle where m (Z BAC) = 120° ; the forces of magnitudes 


5 aS 
| 4; 63 › 4 newton act at A in the directions AB » CB » CA respectively. 
Find the magnitude and the direction of the resultant of these forces. 

| ШЕ newton in tl 


©) Four coplanar forces of magnitude 2 » 1 › 4 and 343 м. act at a point À in directions of 
0 —— — — =o 
BC » BA > CA and AD where ABC is an equilateral triangle and D is the midpoint of BC 


Find the magnitude and direction of their resultant. | newton in the direction of AC 


3 ABCD is a rectangle where АВ = 4 ст. » BC=3cm. the forces of magnitudes 2 »5 
© — — — 
and 3 kg.wt. act at thc point A in the directions AB » AC and AD respectively. 
Find the resultant of these forces and the measure of its angle of inclination on AB 
‹ of 2 Кил, 945‘ 


Џ 


ABCD is a rectangle in which AB = 8 ст. » BC =6cm.»E©CD where ED = бст. › 


а set of forces their magnitudes 12 › 40 » 2642 2 and 4 newton act at АВ » СА » AE and 
AD respectively. 


Find the magnitude and the direction of the resultant of these forces. 


| 
e ABCD is a rectangle in which: AB = 21 ст. » BC =9 em. The point О C AB where 
| AO = 9 cm. four forces of magnitudes 4 » 10 » 6 and 127 2 kg.wt. act at ће point О 
in the directions OB » OC » BC and OD respectively. __ 
Find the magnitude of the resultant of these forces and prove that it is parallel to BC 


24 Ке лү 


| | ABCDFFisa regular hexagon : the forces of magnitudes 8 » 63 5» 443 newton 
is} — — > — 
act on AB › АС › AD and AE respectively. Find the magnitude and the direction of their 
resultant. ү 651 newton 540° 9 with AB 


| 
16 | ‚ ABCDHE is a regular hexagon. Forces of magnitudes 2 543 » 8 523 and 4 kg.wt. 
= 5 шар 
| act at point А in directions AB АС, AD, AH › АЕ respectively. 
| 


Find the magnitude and the direction of their resultant. 0 кели. 360° with AB 


11) ABCDEF is a regular hexagon. M is the point of intersection of its diagonals. 
| the forces of magnitudes 4 » 1 »4 55 »2 and 3 gm.wt. act at M in the directions of 
MA »MB , МС ‚ MD ‚ МЕ and МЕ 
Find the resultant of these forces and prove that it is in the direction of MD ? pin. 
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О ABC is a right-angled triangle at B where AB = 80 ст. » BC= 60cm. » DEAC 
|| where BD = DC 

The four forces of magnitudes 8 » 12 » 15 and 10 newton act at the point B 

in the directions AB » BC > CA and BD respectively. 

Find the resultant of these forces and prove that it acts in BD 5 newton 


ü | ABCD is a square of side length is 12 cm. H € BC where BH = 5 ст. 

forces of magnitudes 2 › 13 > 42 › О gm.wt. act in directions of АВ,АН, CA and 
AD respectively. 

Find the magnitude of the resultant of these forces. 10 ү? em.wt. in direction of АС 


20] ABCD is a square of side length 6 cm. The point E is the midpoint of BC and F 

is the midpoint of DC ; the five forces of magnitudes 2 » 12{5 ‚61/2 › 41| 5 and 4 kg.wt. 
act at the point A in the directions of АВ,АЕ,СА, AF and AD respectively. 
Find the magnitude and the direction of the resultant of these forces. «30 м. 30° 5? E 


F| ABCD is a square » E САР › four forces of magnitudes 4 » 443 » 101/ 2 » F kg.wt. act 
о — — — — 

at point B in the directions ВА » BE » DB › BC » if these forces are in equilibrium ; find 

m (/ АВЕ) and the value of F or 52 (s-A3 y 


ға The coplanar forces of magnitudes 5 »4 »F »3 » Капа 7 kg.wt. act at a particle 
G 
and the measure of the angle between each two consecutive forces is 60° 
Find the magnitude of F and K that makes the system in equilibrium. 9 26 Кол. 


[23[ The forces of magnitudes Е »6 » 442 5 2 „К newton act on a particle 
O 

in the directions of East » North » Western North » Western South and South respectively. 
Find the values of F and K if the magnitude of the resultant = 2 newton due to North. 


9 93 newton» 


1) Forces of magnitudes F › 4 5 , 1213 > 36 gm.wt. act at a particle. The last three forces 
i are in the directions of North » 60° West of North » 60° South of East respectively. If the 
resultant of these four forces = 8 gm.wt. in magnitude in the direction of East. 
Determine the value of F and its direction. 16 emat.» 60^ North of Bast 


[25] The forces of magnitudes F »8 ›К ›5 38 3 newton act at a point in the directions of : 
East › 30° East of North » North » West and South respectively. 

Find the values of F and K if the resultant is 4 newton in magnitude in the direction of 
60° North of East. PIE. 
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26 ABCD is a right trapezium at A and D » in which AD = CD = 40 cm. › АВ = 70 ст. ; 
T M € AB where AM = 40 cm. › а set of forces their magnitudes 25 ‚Е, 104/2 and 35 gm.wt. 
| act at CB » CM , СА and CD respectively and the norm of the resultant of these forces 


equals 50 gm.wt. Find F F= 10 етм, » 


EA) In each of the following figures find the magnitudes of F and K in newton that 
3 
makes the system in equilibrium : 


(1) (2) (3) 


EJ Coplanar forces of magnitudes F » 32 , 2[3 апа 3 newton act on a particle. 

+ The first force acts in the east direction. The angle between the first and the second force 
is of measure 45° , the angle between the second and the third force is of measure 105° 

» the angle between the third and the fourth force is of measure 120°. If the magnitude 


of their resultant is 3 2 newton › then find the value of F and measure of the angle 
between the resultant and the first force. newton > 45° » 


[29 АВСРЕЕ is a regular hexagon. 
ү Forces of of magnitudes 4, 24135 sF 5243 and К Кеми. act in the directions of AB » АС, 
| АР, AE and AF respectively. 
If the resultant of these forces is of magnitude 20 kg.wt. in the direction of AD 


Find the values of F  K 


EJ Пт the opposite figure : 
o 
Four coplanar forces act at the point (O) 
in the directions shown in the figure where sin 0 = 


le 


and the resultant of these forces 
is 82 м ‚ and makes an angle of measure 135° with OX 
| »then find the values of F 5K oe 


31 If F, =5i+3j , E, =ait6j , F,=-14i+bj are three coplanar forces meeting 
T at a point and their resultant is R- (1042 » 135? ) » (hen find the values of a and b 


TE MEN 
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Choose the correct answer from the given ones : 


ə (1) If three forces meeting at a point and acting up on a particle are in equilibrium › 
then the magnitude of each force is proportional to the =- of the included angle 
between the other two forces. 

(a) cosine (b) sine (c) tangent (d) cotangent 

- (2) If a body is in equilibrium under action of two forces F, , Е, › then «+ 
(a) F = Е, (b) F =F, 

(с) F, * [^ 0 (d) F, , Е, аге not on the same line. 

5 (3) Ifa body is kept in equilibrium under action of several forces » then the least 


number of forces could cause equilibrium equals зеет 


(a) 1 (b) 2 (c) 3 (4) 4 

» (4) The least number of coplanar unequal in magnitude forces could be in equilibrium 
iS Sedis 
(a) 1 (b) 2 (c)3 (d) 14 

о (5)1f F, , Е, апа Е, are three forces meeting at a point and they аге in equilibrium 


» then the magnitude of the resultant of F, and Е, оне 


(a) F, (b) F, + F, (c) F, (d) zero 
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© (6) Three equal forces in magnitude meeting at a point and they are т equilibrium 
» then the measure of the angle between each two forces = ----..-.-. 


| (a) 60° (b) 90° (c) 120° (d) 150° 
à (7) If Fis in equilibrium with two perpendicular forces of magnitudes 8 newton 
| and 15 newton » then F = newton. 

(a) 7 (b) 17 (с) 23 (9742 


© (8) а force of magnitude (Е) is in equilibrium with two forces of magnitudes 
5 and 3 newton and the measure of the angle between them is 60° 


o then F = 5e newton. 

(a) 19 (by 134 97 (d) 15 
© (9) Which of the following sets of forces could be in equilibrium ? 

CD 8 newton » 8 newton » 8 newton. 


(2) 8 newton › 8 newton › 16 newton. 


@ 8 newton » 8 newton » 20 newton. 

(a) CD only. (b) © only. (с) .Q (4) Q .Q 

. (10) Which of the following systems of forces could not be in equilibrium ? 

(а) 10 newton › 10 newton » 5 newton (b) 4 newton » 6 newton › 10 newton 


(c) 11 newton » 7 newton » 8 newton (d) 8 newton » 4 newton › 14 newton 


. (11) Three coplanar forces not on the same straight line meeting at a point are in 
equilibrium » the magnitude of two forces of them are 7 and 3 newton » then the 
magnitude of the third could be .......... newton. 

(a) 10 (b) 4 (c) 5 (d) 3 

(12) Three coplanar forces are in equilibrium act at a particle › the measure of the angle 


between the first two forces is 60° 5 and between the second and third forces is 150° 
then the ratio between forces is -.-............ 


(91:1:3 1:243 (042 [3:1 «3 :13::1 


~ (13) The force which is in equilibrium with two perpendicular forces F › F newton 
makes with one of the two forces an angle of measure ............... 


(a) 90 (b) 120 (c) 135 (d) 150 


& (14) Three coplanar forces of magnitudes 5 56 » 7 newton act at a particle. If the forces 
are in equilibrium ; then the cosine of the angle between the second and the third 
force = sess 


(2) + (b => ов @ d 
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1 (15) If a body is in equilibrium under action of 
three forces as shown in the figure. 
Which of the following statements is true ? 


© (16) In the opposite figure : 

If the three coplanar forces meeting 

at a point and in equilibrium 

s then F2 N. 

(a) 10 (b) 12 (c) 20 

2 (17) Particle А is balanced under action of three forces as 
shown in the opposite figure where F is balanced with 


two forces the magnitude of each is 8 newton and 
makes an angle of measure 120° with each of them: 


then F = «e newton. 
(a) zero (6) 8 
(c) 16 (d) 8 sin 120? 


© (18) In the opposite figure : 

| Three equilibrium forces of magnitudes F » k 

and 47 2 newton » m (4 ВАС) = 90° »m (Z ВАР) = 135° 
s then (F s K) = ereen 

(a) (44) (4,12) 
© (24) (d) (2 +2) 


© (19) In the opposite figure : 

A body is in equilibrium under action of three forces 
meeting at a point of magnitudes F} » F, and F} newton 
and the sides of the right-angled triangle are parallel 

to the lines of action of the forces in the same cyclic order 
s then F} : Бр: Ву S evene 


(a)3:4:5 (b)3:5:4 (с)4:5:3 


ФЕ, +F, + F, = zero ФЕ, +F, + F, = zero 
F 5 EB 

e sinO, зид, ^ sin®, 

(a) CD » Q only. (b) Q »@) only. 

(c) @ only. (d) D: Q ,@ 
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(Fi) 
(d)4:3:5 
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& (20) In the opposite figure : 
A body of weight 90 gm.wt. is attached to the end of a string 
of 30 cm. long. The body is pulled by a horizontal force. 


It comes to equilibrium when it is 24 cm. apart frum the wall P 


AB then T- F = e gm.wt. 
(a) 150 (b) 120 
(c) 50 (d) 30 


© (21) In the opposite figure : 
A lamp of weight 280 gm.wt. is attached to the end of 
a string. It is in equilibrium under the effect of a force 


perpendicular to the string when it is inclined to 


the vertical by an angle of measure 60° ; then E Se 


(а) 2 (b) 1 (е) 1 


үз 


А body of weight (W) newton is suspended from ће end of a 


* (22) In the opposite figure : 

string. The other end of the string is fixed to a vertical wall. 
The body is pulled by a horizontal force of magnitude (F) 
newton. The body is in equilibrium when the string makes an 
angle 0 to the wall which of the following statements is false 
in case of equilibrium ? 

(a) F= W tan 0 (b) W + F +T = Zero 
(с) Т =F’ + Ww? (d)T=F+W 
© (23) In the opposite figure : 

The weight of a body is 20 kg.wt › the body is in 

T, 

equilibrium then тр = Merten 


P | 
(а) 4 (b) — 


(с) = (d) E 


144 | 


24cm. Ву 


90) 


280) 


O\(T) 


(У) 
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5 (24) In the opposite figure : Ө) 
If the body is in equilibrium when it is placed 


on an inclined smooth plane › then m (Z 9) = = 
(a) 60? (b) 45? 
(c) 30? (d) 75° 

© (25) In the opposite figure : 

If the body is in equilibrium under action of 

forces shown » then m (Z Ө) = сео 

(a) 30° (b) 60° 
(c) 45° (d) 15° 

5 (26) In te opposite figure : 


A body of weight 18 newton is placed on a smooth plane 
inclined to the horizontal at an angle of measure 30° » it is 
kept in equilibrium by a horizontal force of magnitude 


Е newton » then Е+г= -----.--.-- newton. 
(a) 63 w) 123 (с) 1843 


5 (27)In the opposite figure : 


(т) (Е) 
А body of weight 18 newton is placed оп a smooth plane с 
inclined to the horizontal by an angle of measure 30° » it is 


kept in equilibrium by a force of magnitude F newton in the 


direction of the plane upward » then Е + R = о newton. GÒ 


(а) 613 (b) A3 (©) 1843 (94 93 


^ (28) The weight of a body is 6 kg.wt. It is placed on a smooth inclined plane makes an 
angle 30° to the horizontal and kept in equilibrium by a horizontal force » then the 


magnitude of this horizontal force = kg.wt » 
EI (5243 (443 (4) 6 


^ (29) The weight of a body is 6 newton. It is placed on a smooth inclined plane makes an 
angle 30° to the horizontal and kept in equilibrium with a force of magnitude 
49 newton which makes an angle of measure Ө with the line of greatest slope of the 


plane » then cos Ө = «e+ 


(а) 2; (b) 


Ors (93 


ы 
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& (30) The weight of a body is 20 kg.wt. It is placed on a smooth inclined plane makes 
an angle 0 to the horizontal » where sin Ө = $ and it prevent from sliding byl 
à horizontal force F » then Е = ........... kg.wt. 


(a) 30 (b) 15 (c) 10 (à) 543 
(31) In the opposite figure : 


À body of weight (W) is hanged by two strings. 
The two strings inclined to the horizontal as shown 


in the figure »then T, = о 


1 1 
(а) 3 WwW (b) 2 У 
3 3 
| (c) iB W (d) uS W 
3 2 
^ (32) In the opposite figure : B с 
А body of weight 150 gm.wt. is in equilibrium by suspending NG ГМ ay 
it by two perpendicular strings of lengths 60 cm. and 45 cm. » 3 AST 
and the other two ends C and B are on a horizontal line then : A 
Ty- Tj S eeens gm.wt 
(a) 120 (b) 90 150) 
(c) 60 (d) 30 
о (33) A body of weight 28 kg.wt. is suspended by two perpendicular strings » if the 


measure of the angle between one strings and the line of the weight is 120° , then 


the magnitude of the tension of this strings equals сез kg.wt. 
(a) 14 (b) 28 (c) 1443 (à) 2843 
~ (34) In the opposite figure : е J 
с 10 10° А 
A man of weight 70 kg.wt. is walking on a rope. a т 
If the rope lowered 10° from the horizontal when | 
the man becomes at the middle of the rope » then G0) коли 
the tension in the rope (T) = .......... kg.wt. 
co mana ыза 
©) FT. ; (b TE Tes 
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(35) In the opposite figure : 
A man of weight (W) suspended vertically at C by two 


ropes CB, CA as shown in the figure and T, = 60 kg.wt. 

then (W) = ·--------- kg.wt. 

(a) 87.7 (b) 70.6 

(c) 60 (d) 49.8 of 
(36) A body of weight 10/3 newton is suspended by 


two strings as shown in the figure » then the value 


of Ө which makes both tensions are equal is зе 
(a) 15° (b) 30° 
(c) 45° (d) 60° 


| Second) Есу questions ШО 


L1] 
о 


а 


а 


Three forces of magnitudes F, » F, and 75 newton intersecting at one point they are 
represented by the line segments АВ › ВС and CA of A ABC respectively where : 
AB=3cm. › ВС=4см. and СА = 5 em. 

Find the value of each of F, and E; [3 » 60. newton 


‚ Three coplanar forces of magnitudes 60 » Е and К newton meeting at a point and 
in equilibrium. if the angle between the 1% and the 2" force measures 120° and between 
the 214 and the 3" measures 90° 


Find the value of each of F and K «30 53043 newton 


A body of weight 12 kg.wt. is placed on a smooth plane inclined to the horizontal at 
an angle of measure 30° » it is kept in equilibrium by a horizontal force. 


Find the magnitude of each of the force and the reaction of the plane. | 3 843 kewi 


A body of weight (W) newton is placed on a smooth plane inclined with the horizontal 
at an angle of measure 30° and kept in equilibrium by the effect of force of magnitude 
36 newton acts in the direction of the line of greatest slope of the plane upwards. Find the 


magnitude of the weight W and the magnitude of the reaction of the plane. 0:67 oos 


a The magnitudes of three coplanar concurrent forces are Е, = 8 gm.wt. » Б, = 4143 


gm.wt. and F, = 4 gm.wt. If these forces are in equilibrium » then find the measures of 


the angles between these forces. 90° „120° + 150° 5 
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а If M is the point of intersection of the two diagonals of a square ABCD 5 
E is the midpoint of AB › F is the midpoint of BC and F} » F, and 42 are 
the magnitudes of three forces in equilibrium act on ME „МЕ „Мр 
Calculate the value of F, and Е, 


Ф Higher Order Thinking Skills 


а LJ In the opposite figure : NG n), 
À . | 40 30 

A weight of magnitude 10 newton is suspended by two strings » the first Dem 
is inclined by an angle of measure 30? to the horizontal and the second is 


inclined by an angle of measure 40? to the horizontal. ari 
Find T, » T, in case of equilibrium. 8.15 59216 newton 
а A string of length 40 cm. is fixed from its two ends at two points оп а horizontal line 


where the distance between them is 32 cm. A body of weight 180 kg.wt. is suspended at 
the midpoint of the string. Find the values of the tensions in the two branches of 


the string. 130 5 150 Ke. wt, x 


a A body of weight 15 kg.wt. is placed on a smooth plane inclines to the horizontal at 


an angle of measure sin™ E э а force inclined to the horizontal at an angle of measure 60° 
acted on the body to keep it in equilibrium. Find the magnitude of cach of the force and 


the reaction of the plane. 


e A body of weight (W) kg.wt. is placed on a smooth plane inclines to the horizontal at 
an angle of measure соз”! 1 » it is kept in equilibrium by means of a force inclined to 


the horizontal at an angle of measure 30? upwards. Find the magnitude of each of the 
force and the reaction of the plane in terms of (W) 


м А weight of magnitude 200 gm.wt. is suspended by two strings of lengths 60 cm. and 


80 cm. » from two points on one horizontal line where the distance between them is 100 cm. 
Find the magnitude of tension in each string in case of equilibrium. 


ae A body of weight 6.5 newton is suspended by two strings of lengths 0.5 and 1.2 m. 
the two other ends are fixed at two points on a horizontal line such that the strings 
are perpendicular to each other. Find the tension in each of the two strings in case of 


equilibrium. 


el A weight of 50 gm.wt. is suspended by means of two perpendicular strings. If the 


tensions in the two strings are of magnitudes 25{3 » 25 gm.wt. Find the measures of 


| the angles which the two strings are inclined to the vertical in case of equilibrium. 0° 00" 
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n | A weight of 200 gm.wt. is suspended at the end of a light string » the other end of which 
is attached to the ceiling of a room. The weight is pulled by a horizontal force until 

the string is inclined to the vertical by an angle of measure 30° 

Find the magnitude of each of the horizontal force and the tension in the string. 


o0 Y Я 400] 1 


$ 


ü A weight of 60 gm.wt. is suspended at the end of a string and the other end is fixed 
at a point of a vertical wall. A horizontal force of magnitude F acts on the weight in 
a perpendicular direction to the wall » the weight becomes in equilibrium when the string 


is inclined to the wall with an angle of measurc 0 where tan 0 = i 


= 
/ 


л 
Vs 


Find the magnitude of each of F and the tension in the string. «455 


@ A weight of 16 newton is suspended at the end of a light string and the other end is fixed 
| at a point of a vertical wall. А force of magnitude F acts on the weight in a perpendicular 
direction of the string till it become in equilibrium when the string is inclined to the wall 
with an angle of measure 30° 


Find the magnitude of the force F and the tension of the string. к SR newton 


T) ... The ball of a pendulum of weight 600 gm.wt. is displaced until the string makes an 
© 
angle of measure 30° with the vertical under the action of a force perpendicular to the string. 


Find the magnitude of each of the force and the tension in the string. « 300 › 300 [3 amos 


A light string of length 170 cm. » its end A is fixed at a point of a ceiling of a room. 
From the other end B there is a lamp of weight 34 gm.wt. Find the magnitude of each of 
the tension and the required force to make the lamp in equilibrium at a distance 80 cm. 
down the ceiling in each of the following cases : 

(1) If the force is horizontal. «72.25 363.75 gm wt. » 


(2) If the force is perpendicular to AB 16 » 30 отли 


a A body of weight 6 N. is placed on a smooth plane inclines to the horizontal by 
an angle Ө. The body is kept in equilibrium by means of a force of magnitude 243 N. 
inclines to the line of greatest slope of the plane by an angle of measure Ө up. 


Find the value of Ө and the magnitude of the normal reaction of the plane. 
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20 A body is in equilibrium on a smooth plane inclines to the horizontal at an angle under 
@] 

the action of a force acting in the direction of the plane upwards. Its magnitude equals 

| half the magnitude of weight of the body. Find the measure of the angle of inclination 


of the plane and the magnitude of the reaction of the plane. | 


[21] In the opposite figure : 

| A body of weight 6 kg.wt. is placed on а smooth plane inclines to the 
horizontal by an angle of measure 30° The body is kept in equilibrium 

| by a tension force (T) of magnitude 243 kg.wt. The tension force 
acts along one end of the string of which is fixed by the body and the 
other end at a point on a vertical wall. 


Find the measure of the angle of inclination of the string to the plane 
and the magnitude of the reaction of the plane on the body. 


« 30° 42 ү 3 Кели 


122 | ‚ A body of weight 300 gm.wt. is placed on a smooth plane inclined to the horizontal 
o 
| with an angle whose tangent equals The body is prevented from sliding by a force form 
3 


with the line of the greatest slope an angle of measure 30° upwards. 
| Find the magnitude of the force and the reaction of the plane. 


[23] A body of weight 800 gm.wt. is placed on a smooth plane inclines to the horizontal 
Э 
| by an angle Ө » where sin Ө = 0.6 the body is Kept in equilibrium by a horizontal force. 
| Find the magnitude of this force and the reaction of the plane on the body. 


600 + 1000 em.wl 


24 | А smooth string of length 30 cm. is attached by its end in the two points A » B such 
| that AB is horizontally » AB = 18 cm. if a smooth ring of weight 150 gm.wt. slides on the 
string. Prove that in the case of equilibrium the lengths of the two parts of the strings are 
equal » then find the tension in each part. 


ya body of weight 24 newton is suspended at one end of a string of length 130 cm. » 

| the other end is fixed at a point of a vertical wall. A horizontal force acts on the body to 
become in equilibrium. Find the magnitudes of the force and the tension in the string. 
(1) When the body is at a distance = 50 cm. from the wall. 10 5 26 newton 


(2) When the string is inclined to the wall with an angle of measure 30° «84/3 . 1164/3 newton 


50 


Exercise Four 


26 | A body of weight 72 gm.wt. is suspended at one end of a string. The other end of 
the string is fixed at a point A on a vertical wall. Another string is attached to the first one 


°, 
3°, 


at a point B 25 cm. a part from A and pulled horizontally until the point B becomes 7 cm. 
apart the wall. 
Find the tension in the horizontal string and in each part of the first string. 


« 2] 575572 рил, 


м | (A particle of weight 200 gm.wt. is suspended by two light strings. One of them is 


inclined to the vertical by an angle of measure Ө and the other inclined to the vertical by 
an angle of measure 30°. If the magnitude of the tension in the first string is 100 gm.wt. » 


then find Ө and the magnitude of the tension in the second string. — «6 » 100 A3 gmwe > 


[28] The opposite figure represents a weight of magnitude 
О 
200 newton hanged vertically at a point С by two 


strings BC and AC which make with the horizontal 
the angles of measures 20° » 60° respectively find in 
the state of equilibrium the tension in the two strings 


to the nearest newton. 


[29] Join with navigation : The operation of saving а nautilus 


ЕС 
ee 


is done by using the captain chair which is hanged in a bully. 
Two ropes AB and AC are passing over the bully making 
two angles a » В with the horizontal whose measures are 

25° , 15? respectively. If the tension in the rope AB 

equals 80 newton › find the weight of the nautilus and 

the chair together and the tension in the rope AC in 


the state of equilibrium. 


è 53 575 newton х 
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ED CO M the opposite figure : 


ТА weight of magnitude K is suspended by an end of a string D: 
» the other end is suspended by two strings passing over Му К № У (m (Т; 
two smooth pulleys at В › С and carries two weights of Ee Ta. 20 кали. 
magnitudes 2013 kg wt. and 20 kg.wt. = А == 
Find the value of the weight K and the measure of angle Ө О 


. EUN {К келми. 
in state of equilibrium. ee 


1 А body of weight 400 gm.wt. is suspended at point A by a string. From а point B on the 


ОК t af) 


string another string is attached and pulled horizontally by a second string BC passing 
over a smooth fixed pulley and carries at its other end a body of weight 300 gm.wt. Find 
the inclination of AB with the vertical and the tension in each of the two strings AB , BC 


36? 52 5500 +300 em. wi. > 


e" ABisa light string » its two ends are fixed at two points on a horizontal line. C and D 
are two points of the string. Two weights K and 20 gm.wt. are suspended from C and D 
respectively. If the set of forces are in equilibrium when CD is horizontal and the two 
parts AC and BD of the string incline to the vertical by angles of measures 30° and 60° 
respectively. Find the magnitudes of tensions in the three parts of the string and the value 
of K 4073 92073 «40 Киль К =60 gm 
E A box of weight 20 newton is suspended by a string as in 
| the opposite figure. If the box can be fixed with the string 
through two methods one of them is A » B and the other 
is C » D which of these two methods can produce the less 


tension in the string to become the set in equilibrium ? 


52 


b. 
rh 
2: 
b. 


A 


Zam > 


A 5 Follow : The equilibrium 
кезе (Meeting lines of action of three equilibrium forces) 
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13 From the schoolbook @Remember @Undersiand OApply 


| Ри Multiple choice questions 


Choose the correct answer from the given ones : 


© (1) In the opposite figure : 

A solid uniform sphere of weight 15 gm.wt. and radius 
length 10 cm. is in equilibrium by a string of length 10 cm. 
attached to a point of its surface and the other end of the 
string is fixed at a point in the vertical smooth plane above 


the tangency point » then (r » Т) = 
(a) (443 873 ) œ (54/3 › 10/3) 
(с) (5 + 10) a) (s13 813) 


о (2) In the opposite figure : 

If the sphere is in equilibrium 

s then T -r= vreve newton 

(Where r is the magnitude of the wall reaction on the sphere) 


(а) 8413. фу 473 


(d) 8 


(с) 4 


(13) newton 


EJ 
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© (3)A solid uniform sphere of weight 20 kg.wt. and its radius length 5 cm. If it is in 
equilibrium by a string of length 5 cm. attached to a point of its surface and the 
other end of the string is fixed at a point in the vertical smooth plane above the 


tangency point » then the reaction of the vertical plane г = .......... kg.wt. 


(2) 30. (b) 20 (0-20. (d) zero 
15 15 

• (4) In the opposite figure : 

| = 

AB is a rod. The end A is attached to a hinge fixed 

on a vertical smooth wall , if the rod is in equilibrium 


> then which of the following figures represent the correct 


direction of the reaction of the hinge ? 


• (5) In the opposite figure : 
AB is a uniform rod and its weight is wrests at the 
end A against a horizontal rough ground » and the 
end B on a vertical smooth wall. Then which of the 
following figures rcpresent the correct direction of 


the reaction of the ground ? 


Exercise Five | 


è (6) In the opposite figure : 

The direction of the reaction of the hinge 
on the rod at A «+--+ 

(a) in the direction of AB 

(b) in the direction of AC 

(c) bisects BC 

(d) perpendicular to BC 


© (7) In the opposite figure : 


(а) 5:3:4 

(6) 8:5:4 

(@)4:3:5 

(d) 5:4:3 

о (8) In the opposite figure : 

AB is uniform rod with length 20 cm. and weight 
30 newton is connected to a hinge on the vertical 
wall at A. If the rod kept in equilibrium horizontally 
by a light string connected to the rod at B of length 


201 2 cm. fixed at a point C on the wall just above А mes B 
» then magnitude of the reaction of the hinge = > newton. 
(а) 102 (b) 10 (c) 15 (à) 152 


© (9) In the opposite figure : 

АВ is a uniform rod with length 40 cm. and weight 

30 newton is connected to a hinge at A. If the rod kept in 
equilibrium horizontally by a light string connected to the 
rod at B and C where C is located on the wall just above A » 


AC = 40 ст. | 

First : The reaction of the hinge r = + newton. 

(a) 30 (b) 20 

(c) 4012 (à 15472 à 
Second : The tension of the string T = + newton. 

(a) 1512 (b) 30 (c) 20 (à) 4042 
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. (10) A uniform rod of weight 20 newton which is movable around а hinge at on its ends 
is pulled a side by a horizontal force of magnitude 10 newton acting on the other 
end » then the measure of the angle of inclination of the rod to the vertical when it is 
in equilibrium = ©- 

(a) 60° (b) 45° (c) 30° (d) 90° 


4 (11) A uniform rod of weight 24 newton is placed on two smooth planes inclined at 
two angles of measures 60? and 30? to the horizontal » then the magnitude of the 


pressure on each plane .......... newton. 
(а) 12 » 15 (b) 12 ‚123 
(c) 12473 » 10 (d) 15 513 


# (12) In the opposite figure : 

AB is a uniform rod of length 2 m. and weight 
20 kg.wt. It is connected to a hinge fixed to 

a vertical wall at A. A horizontal force acts at 
B. If the rod is kept in equilibrium when it is 


inclined to the vertical at an angle of measure 


| 60° ; then the reaction of the hinge on the rod 


Q0) kg. wt. 


(а) 1043 (b) 105 (о) 1047 (d) 2042 


18 A smooth sphere of radius length 30 cm. and of weight 200 gm.wt. rests on a vertical 
] smooth wall. It is suspended by a string of length 20 cm. » one of its ends is attached 
to a point on the surface of the sphere and the other end is fixed at a point on the wall 
above the touch point of the sphere and the wall. 
Find the magnitudes of the tension in the string and the reaction of the wall in case of 


equilibrium. 30 + 150 зли 


wa) А smooth sphere of weight 104/3 gm МЕ. rests against a smooth vertical wall. It is 
ў suspended at а point of its surface by means of a string and its other end is fixed to 
the wall at a point lies directly above the point of tangency of the sphere and the wall. 
If the string makes with the vertical an angle of measure 30° 
| Find the tension in the string and the reaction of the wall in case of equilibrium. 


«205 10 em. wt 
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Exercise Five | 


а А smooth sphere of weight 15 newton is оп a smooth vertical wall and suspended by 
a light string from a point on its surface. The other end of the string is attached to a point 
on the wall above the point of contact between the wall and the sphere. If the length 
of the string equals the radius length of the sphere. Find the pressure on the wall and 


the tension in the string in case of equilibrium. «543 › 1043 newton » 


ЕЗ A metallic sphere of weight 15 kg.wt. is put such that it touches two smooth planes » 

о 
one of them is vertical and the other inclines to the vertical by an angle of measure 30° 
Find the reaction of each of the two planes. « 151 3 › 30 kg. wt.» 


©) AB is a unifrom rod of length 100 cm. and weight 30 kg.wt. is suspended from its two 
9 

ends A and B by means of two strings › their other ends are fixed at a pin in the ceiling at 

the point C › if the two strings are perpendicular and AC = 50 ст. 


Find the tension in each of the two strings. 15 1543 Кали,» 


©) A uniform rod of length 130 cm. and weight 26 newton is suspended at its ends by two 
о 
| strings tied at one point. If the length of one of them is 50 ст. and the length of the other 
one is 120 cm. What is the position in which the rod is in equilibrium and what is 


the tension in each of the two strings ? к 24 5 10 newton » 


ЕЗ AB is a uniform rod with length 60 cm. and weight 40 newton is connected to a hinge 
S 

on the vertical wall at A. If the rod keept in equilibrium horizontally by a light string 

connected to the rod at B and with point C on the wall just above A and at a distance 


60 cm. from A. Find the tension on the string and the reaction on the hinge at A. 


« 20 ү? , 2042 newton » 


ЕЭ AB is a uniform rod of length 80 cm. and weight 24 kg.wt. t The end A is eese toa 

| hinge fixed on а vertical wall » and the end B is tied by а light string of length 8043 cm. 

fixed at a point C on the wall which lies directly above A and at a distance 80 cm. If the 

rod is in equilibrium, find the magnitude of the tension and the reaction of the hinge. 
«1243 5 12 Кем. » 


[9] 11` А homogeneous sphere rests on two parallel rods Не on the same horizontal plane. 
© 


The distance between them equals the radius length of the sphere. Find the pressure on 


each rod if the weight of the sphere is 60 newton in case of equilibrium. « 20 43 20413 newton > 
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[10] А sphere in which М is its centre and its radius length is 12 cm. and its weight is 
js (W) newton rests at B against a smooth vertical wall 5 from a point С on its surface › 
it is tied by a string » its other end is fixed at A of the wall lies directly above B 
If the tension in the string is 50 newton. Find the length of the string and the weight of 
the sphere when the reaction of the wall to the sphere equals 25 newton. 


› RAI h 
12 ст, + 25V 3 newton 


a A uniform rod whose length 15 80 cm. and its weight is 12 newton : the rod is freely 
suspended from its ends by means of two strings» and the other ends are attached to a 
| fixed nail in the ceiling. If the two strings are perpendicular and one of them is of length 
48 cm. Find in equilibrium the magnitude of the tension in each of the two strings. 


7.2 49.6 newton 


Ul AB AB is a uniform ladder of weight 36 kg.wt. rests at the end A against a vertical smooth 
wall » and the other end B on a horizontal rough ground. If the ladder is in equilibrium 
| when its end A is at a distance 3 metres from the ground and the end B is al a distance 


2.5 metres from the wall. Find the reaction of each of the ground and the wall on the 
ladder. 15539 ke wt 


[13] АВ is not a uniform rod of length 60 cm. and weight 16 kg.wt. acts at a point D on 
the rod where AD = 20 cm. The rod is attached to a hinge at A and the hinge is fixed 
on a vertical wall. The end B of the rod is tied by a light string its other end is fixed at 
a point C on the wall lying directly above A and at a distance 80 cm. from it 5 then the 
rod becomes in equilibrium such that it is perpendicular to the wall. 

Find the tension in the string and the reaction of the hinge. 


[14] AB is a uniform rod о length 2 L cm. and weight 8 kg.wt. acting at its midpoint. its end 
"A is hinged at a point in a vertical wall where its end B is attached to a light string and 
the other end of the string is fixed to a point C on the wall situated vertically above A 
| If AB = AC = BC and the rod is in equilibrium. Find the tension in the string and the 
reaction of the hinge at A кали, 443 кели 


[15 [ АВ is a uniform rod of length 60 cm. and weight (W) kg.wt. The end A is attached to 
а hinge fixed on a vertical wall and the end B is tied by a string of length 80 cm. » its 
other end is fixed to a point on the wall vertically above A directly and at a distance 
100 cm. of it » then the rod became in equilibrium. Find the tension in the string and the 


reaction of the hinge › also find the measure of the angle of inclination of the reaction of 
| 


~ |13 


the hinge to the rod. & У УУ Кали. › 34° 4] 


5 
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Exercise Five 


16 | AB is а uniform rod of length 90 cm. » and weight (W) kg.wt. Its end A is fixed to 
| а vertical wall by a hinge and the rod is kept in equilibrium horizontally by means of 
a string of length 50 cm. » one of its ends is tied at the point C on the rod at a distance 
30 cm. from A » the other end of the string is fixed at a point D on the vertical wall above A 


directly » calculate the tension in the string and the reaction of the hinge on the rod. 
мо W ками 


ШП] ‚ AB is a uniform rod › its end А is attached by a hinge fixed in a vertical wall. 

A horizontal force acts at the end B to keep the rod in equilibrium while it is inclined 
to the wall by an angle of measure 45? ; if the weight of the rod is 4 kg.wt. acts at its 
midpoint ; then find the magnitude of the force and the reaction of the hinge. 


& 353 45 Калу. 


Q A uniform rod which is movable around one of its ends is pulled a side by a horizontal 


force acting on the other end and equals half the weight of the rod. Find the measure of 


the angle of inclination of the rod to the vertical when it is in equilibrium and also the 
As 


‘ofthe weieht of the vod 
ч | 


reaction at the first end. > 


19] A uniform rod of weight 4 newton is placed on two smooth planes inclined at 30° and 
60° to the horizontal. Find the magnitude of the pressure on each plane and the measure 


of the angle of inclination of the rod to the horizontal in state of equilibrium. 


21 à 42 newton s 30 


Ey A smooth iron sphere of weight (W) kg.wt. rests against a vertical = wall and 
a smooth plane inclines to the horizontal at an angle Ө where cos Ө = = » if the sphere 


is in equilibrium. Find the pressure on each of the wall and the ee plane. 


hw, = У Кели, 


3 


21] A uniform rod of weight 20 kg.wt. rests at one of its ends against a smooth vertical plane 

| and at the other end on a smooth plane inclined to the vertical at an angle of measure 60? › 
in the state of equilibrium. Find the magnitude of each of the two reactions of 

the two planes › also find the measure of the angle at which the rod inclines to the vertical. 

| 2043 anys 


коли, » 497 б» 
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©) A uniform rod AB of weight 8 newton acting at its midpoint is placed on two smooth 
^ perpendicular planes that are inclined to the horizontal. Such that the vertical plane of 
| the rod and the two lines of greatest slope of the two inclined planes is perpendicular to 
the intersection line of the two planes. If the magnitude of the pressure on the plane at 
the end B is 4 newton. 
Find the magnitude of the pressure on the other plane and measures of the two inclination 


angles of the planes to the horizontal » in the state of equilibrium. 


©) A uniform hollow sphere of radius length (r) and weight 1213 ке №. is placed on 

a smooth plane inclined to the horizontal at an angle of measure 30° it is prevented from 
motion on the plane by means of a string fixed at a point on its surface » the length of 

the string equals the radius length of the sphere. The other end of the string is fixed at 


a point on the inclined plane. In the state of equilibrium » prove that the string is horizontal 


» then find the tension in the string and the reaction of the inclined plane upon the spherc. 


2,24 kg wl 


EJ AB is a uniform rod can move in a vertical plane freely around a hinge at А › the other 
* end В is tied to a string passes over a smooth pulley C exactly above A and attached to 
a weight equals half the weight of the rod. Find the measure of the angle of inclination of 


the rod to the horizontal in state of equilibrium given that AC = AB 


a AB is a uniform rod which is 40 cm. long and weight 12 N. The rod rests with its end A 
on a vertical smooth wall. It is kept in equilibrium by means of a light inextensible string 
» one of its ends is attached to point C where C € AB and BC = 10 cm. 

» and the other end is fixed to a point D on the wall directly vertical above A. 


If the rod is inclined by an angle whose measure is 60? to the vertical » then find 


the magnitudes of the tension in the string and the reaction of the wall. ЈЕ ам 


Г] A uniform rod AB of length 6 metres and weight 8 kg.wt. is attached to a hinge fixed in 
| a vertical wall at its end A. The rod is kept horizontally by attaching it at a point С on 

the rod (where AC = 4 metres) by a string which its other end is fixed at the point D on 
the wall above A exactly and at a distance 4 metres from it. Calculate the magnitude of 


the tension in the string and the reaction of the hinge in case of equilibrium. 
O a gat у 10 Килу 
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Exercise Five | 


Use the resolution to solve 


e 


„В 


A body of weight 100 newton is placed on a smooth plane inclined to the horizontal at 


an angle of measure 0 where sin Ө = - » the body is kept in equilibrium by means of 


a force inclines to the line of the greatest slope at an angle of measure ot where cos 0, = = 


Find F and the reaction of the plane. « 65 » 55 newton » 


A body is placed on a smooth plane inclined to the horizontal at an angle of measure 30°» 
it is kept in equilibrium by means of two forces » one of them in the direction of the line 
of the greatest slope upwards » its magnitude = 50 newton and the second inclines to the 


line of the greatest slope upwards with an angle of measure 30° and its magnitude 


is 20^[3 newton. Find each of the weight of the body and the reaction of the plane. 


« 160 » 707 3 newton » 


A smooth ring and a string passes through it. The length of the string is 40 cm. its two 
ends are fixed at the two points A and В on the same horizontal linc › the distance 
between them is 20 cm. A horizontal force F acts on the ring to be in equilibrium 
vertically down B and the string is in tension. Find the value of F and the magnitude 
of tension in the string given that the weight of the ring = 400 gm.wt. 


« 200 » 250 gni wt » 
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CE 6 The straight lines and the planes 
neces in the space 
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| First N Multiple choice questions 


Choose the correct answer from those given : 


> (1) Number of straight lines that are passing through a given point is =- 
(а) 1 (b) 2 (c) 3 (d) an infinite number. 
( 2 ) Number of straight lines that are passing through two given points is эе 
(a) 1 (b) 2 
(ы (а) an infinite number. 
> (3 ) Number of planes that are passing through two given points is =- 
(a) 1 (b) 2 
(c) 3 (d) an infinite number. 
> (4) Number of planes that are passing through three non-collinear points is +: 
(a) 1 (b) 2 (c) 3 (d) an infinite number. 
( 5 ) Number of planes that are passing through three collinear points is ==- 
(a) Zero (b) 1 (c) 3 (d) an infinite number. 


+ (6) All of the following cases determine a plane except = 
(a) a straight line and a point doesn't belong to it. 
(b) two parallel and not coincident straight lines. 
(c) two intersecting straight lines. 


(d) two skew straight lines. 
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( 7 ) All of the following cases determine a plane except .......... 
(a) two intersecting straight lines. 
(b) two different parallel straight lines. 
(c) a straight line and a point belong to it. 


(d) three non-collinear points. 


( 8 ) Number of planes that are passing through two different parallel straight lines = +: 
(а) 1 (b) 2 
(c) 3 (d) an infinite number. 


( 9 ) Two skew straight lines are two straight lines which are .-....---- 


(a) not intersect. (b) not perpendicular. 
(c) not parallel. (d) not intersect and not parallel. 
^ (10) The two straight lines are skew if they are =- 
(a) not parallel. (b) not intersecting. 
(c) not coincident, (d) not contained in the same plane. 
o (11) If the straight line L // the plane X and AC X > then LAN X = eee 
(а) © (b) L (c) X (d) [A] 
о (12) If the straight line L C the plane X and A C X »then Г. ПХ = .......... 
(a) @ (DL (с) X (d) {A} 
^ (13) If the two straight lines L, and L, are skew › then L} N L, = == 
(а) Ø (b) L, (c) L, (d) the plane contains L, and L, 
^ (14) The two not parallel planes are intersecting in з 
(a) a point. (b) a straight line. 
(c) a plane. (d) ray. 
^ (15) IF X » Y are two planes where X ПУ = Ø »then Хз X 
(а) | (b) / (с) = (ФС 
e (16) The two planes are coincident if they have .......... in common. 
(a) only one point. (b) two points. 
(c) three collinear points. (d) three non-collinear points. 


e (17) Ifa straight line and a plane have two point in common › then the straight line =- 
(a) is parallel to the plane. 

(b) intersects the plane in only one point. 

(c) lies completely inside the plane. 


(d) intersects the plane in only two points. 
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Exercise Six 


(18) If A ›В and C are three points determine a plane » then +++ 


(a) AB = ВС = AC (b) AB + BC = AC 
(c) AB + BC > AC (d) AB + BC < AC 
(19) All different vertical straight lines in the space аге з 

(a) parallel. (b) skew. 


(c) contained in the same plane. (d) intersecting. 
(20) Relative position of two straight lines in one plane could be each of the following 
except ............... 
(a) parallel. (b) intersecting. (с) skew. (d) coincident. 
(21) If X › Y and Z are planes in the space where X ( Y (1Z = {A} and 
X f Y = the straight line L » then which of the following is not true 7 


(а) AGEL (by L.VZ={A} 
(OL//Z (d)ACZ 
(22) If M is a point outside the plane that contains the three points A » B and C 
then MA «+ 
(a) lies completely inside the plane. (b) intersects the plane at a point. 
(c) intersects the plane at two points. (d) is parallel to the plane. 
(23) If ABC plane X » CD // plane X » then CD s АВ are .......... 
(a) parallel only. (b) skew only. 
(c) parallel or skew. (d) intersecting. 


(24) X and Y are two parallel planes and straight line L, C X and straight line L, C Y » 
then which of the following can not be happen ? 


(a) L, // L, (b) L, and L, are skew. 

OL, // YandL, // X (d) L, and L, are intersecting. 
(25) The least number of planes that determine a solid is +--+: 

(a) 1 (b) 2 (c) 3 (d) 4 


(26) ABCD ABCD is a cuboid » how many straight lines carry edge from the edges of 
the cuboid and skew to AB ? 


(a) not exist (b) one (c) two (d) four 
(27) Which of the following statements is not true ? 
(a) For any two points in the space » there is only one plane is passing through them. 
(b) Any three non-collinear points in the space determine a plane. 
(c) Vertices of the triangle determine a plane. 


(d) For each two intersecting straight lines there is only one plane contains them. 
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(28) Which of the following statements is not true ? 
(a) Any two different parallel straight lines determine a plane. 
(b) For any two different intersecting straight lines there is only one point in common. 
(c) The two skew straight lines can't be contain in the same plane. 
(d) For any three non-collinear points there is one plane passing through them at least. 


(29) Which of the following statements is not true ? (where L, and L, are two straight 
lines » X and Y are two planes) ? 
(а) IL; N L, =  »then L, // L, or L, and L, are skew. 
(b IL, 1X 2 епі / X 
© FL, NX =L, епі, СХ 
(d) If L, CY »thenL,(1Y 2 2 

(30) Using the opposite figure » f. \ 
which of the following statements is not truc ? / SS et д \ 
(ay LOX (by) AEL ,AEX и A 
(c) CEX CEL (d АСП = {АЈ 

(31) In the opposite figure : M 
The plane АВР N The plane MCD = .......... / М 
(a) AM ER 
©) CD ЙАМ 
(с) [D] DK | 7 | ; >A 
@ ME de 

(32) In the opposite figure : D А 
The plane ААВ f the plane АСС = -~ с | , 
(a) AR (b) BB | | 
(9 66 (a) AC | 


(33) In the opposite figure : 
The plane X N the plane Y = .......... 
(a) {B} | 
(b) {A>B >C} » 
(c) the straight line L | 
(d) Ø 


Ах 
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° (34) 


© (35) 


o (36) 


In the opposite figure : 
First : Lo X 
(a € (Dé (ОС 
Second : A ·-----:-.- x 
(a) € (5€ (с) С 
Third : С: Y 
(а) € bÉ (c) C 
Fourth : BC ........-. Y 
(а) Є (Dé (c) С 
In the opposite figure : 
First : The plane ABBA (7 the plane BCCB = -+ 
(a) BB () @ (©) [B] 
Second :The plane ABC (7 the plane ABC «dome 
(a) BB (b) 2 (c) AA 
Third : AC N AC = 
(a) {A} (b) {C} (с) AAN BB 
Fourth : BB () the plane ABC = .......... 
@ BB (b {В} © (B) 
In the opposite figure : 
First : The plane MAB f) the plane МВС = 
(a) AB (b) MB (02 
Second : The plane MBC fN the plane АВС = 
(a) [B] (52 (с) AB 
Third : MB N the plane ABC =з 
(a) MB (b) O (c) [B] 
Fourth : The plane MAB ( the plane МВС f the plane MAC = 
(а) MB (b) MC 
(c) the solid MABC (d) {M} 


Exercise Six 


L 


(d) {M} 
(d) BC 


(d (Mj 
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© (37) In the opposite figure : 
If AZ the planc BCD then : 


First : ХО Y =e 

(a) AC b) Ø (©) {A} (a) [C] 
Second : X]Zz 

(09 (b) BC (c) AC (d) [C] 
Third : У ()2 = 

(a) {C} (b) BC (c) CD (d) @ 
Fourth : AB N X = 

(a) AB (b) © (c) AC (d) {B} 
Fifth : Let m (4 BCD) = 90° , ВС = 3 ст. » CD =4сш. 

» then BD = eee cm, 

(а) 6 (b) 5 (с) 4 (d) 7 


о (38) Tn the opposite figure : 

| X and Y are two intersecting planes at the straight line L 
»ACL > BEX ,ВЕҮ,СЄҮ,СЄХ: 
First : The plane X (7 the plane АВС .......... 


(a) AB (b) AC (c) BC (d)L 

| Second : The plane Y f the plane ABC = .......... 
(a) AB (b) {A} (c) CB (4) AC 
Third : The plane X f) the plane Y N the plane АВС = ........ 
(a) @ (b) L (c) {A} (à) [B] 


5 (39)In the opposite figure : 
First : The plane ABCD // the plane ·-------- 


| (a) ABC (b) ABD 
(c) ABB (d) ABC 
Second : The plane BCCB // the plane .......... 
(a) ABC (b) ABC (c) ABD 
| Third : The plane ABBA f the plane ABCD = 
(a) [B] (6) {А.В} (©) AB (d) AB 
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Fourth : The plane ABBA N the plane ОСОР zn 


(a) ВС (b) AD (c) @ (à) {С} 
Fifth : The plane DCCD N the plane ABCD (7 the plane AADD = = 
(a) © (b) AB (с) {С} (à) [D] 


© (40) In the opposite figure : 

ABBA » ВВСС › АССА are three congruent rectangles 

» each pairs are intersecting » D is the midpoint of СС 

„if AB = 5 ст. AA = 10 ст. 

First : The plane АРА fN the plane ВОВ = 

(а) СС (b) BB (с) {р} (d) АС 


10cm. 


A 
Second : The plane ADB f the plane АВС = 
(a) @ (b) AB (с) (B) (d) AC 
Third : The plane ADB f the plane BCCB = == 
(a) {B} (b) BC (c) BD (d) Ø 
Fourth : m (4 ВОВ) = === i 
(a) 60 (b) 120 (c) 90 (d) 100 


ЕЙ [| Meditate the opposite figure and answer the following questions : 
| (1) How many lines which carry edges in the figure 7 
(2) State the names of the straight lines which carry edges 
and passing through point A 
(3) How many planes which carry faces in the figure ? D A 


(4) State the names of three planes passing through point A 
С B 


[2] Meditate the opposite figure and answer the following questions : 

* у 
(1) Write three straight lines passing through point A г 4 
(2) Write the straight lines passing through points A and B together. 


(3) Write three planes passing through point A 


(4) Write three planes passing through points A and B together. 


2 @Remember = О©Лрр у Ф Higher Order Thinking Skills 


EB The opposite figure represents a classroom ; find : 
Ф — 
| (1) The lines which carry edges und intersect with AB 

(2) The lines which carry edges and parallel to AB 


(3) The lines which carry edges and skew to AB 


[4 | Write the number of planes which passing through : 
Г] 


(1) One given point. (2) Two different points. 
(3) Three collinear points. (4) Three non-collinear points. 
EJ In the opposite figure ‚ ABCDABCD is a cube of edge length 6 cm. 
* (1) Identify the relative positions for each pair of the following 
straight lines : с 
(АБВ, ББ AB DC 
G)AB.RD | @ ACC , 
(AB DC ФАС, AX i 
- (2) Identify the relative positions for each pair of the following planes : 
(D ABBA ,рсер (2) ABBA » ABCD (3) ABC . DBD 


о (3) f AB L AD , Find the length of BD 


(3 Draw the figures which represent the plane (X) » the straight line (L) and the point (A) 
= 
in the following cases : 


(I AGEL Q)LCX 
(ЗУП Х={А} чих 
(5) АЄХ ,AE~L,»LCX 
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_ ©] From the school book @Remember @ Understand & Higher Order Thinking Skills 


EN ON Multiple choice questions 


Choose the correct answer from those given : 


@Apply 


• (1) The line segment joining the vertex of the pyramid and any vertex of its base 


vertices is called с 

(a) the height of the pyramid. (b) the slant height of the pyramid. 
(c) the lateral edge of the pyramid. (d) the side of its base. 

• (2) IfMABCD is a regular quadrilateral pyramid » then this pyramid must без 
(1) regular faces (2) its base is a square (3) right 
(DG (0.0 (ободу (0010,02) 013) 

» (3) Which of the following statements is true ? 

(a) The lateral faces of the right pyramid are congruent. 

(b) The regular pyramid is a right pyramid. 

(c) The heights of the lateral faces of the right pyramid are equal. 

(d) The least number of planes that can determine a solid — 3 planes. 

> (4 ) Which of the following statements is not true 7 

(a) The base of the right pyramid can be a surface of a rhombus. 

(b) The triangular pyramid has three faces. 


(c) The pentagonal pyramid has six faces. 


(d) AII lateral faces of the quadrilateral pyramid are surfaces of triangles. 
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( 5 ) In the regular pyramid » which of the following is the right ascendingly order of the 
| lengths ? 
(a) The length of the lateral edge › the height » the slant height. 
(b) The height › the slant height » the length of the lateral edge. 
(с) The slant height » the height » the length of the lateral edge. 


(d) The length of the lateral edge » the slant height 5 the height. 
> (6) The shape of the base of a regular pyramid must be ............... 
(a) parallelogram. (b) rhombus. 
(c) rectangle. (d) square. 
( 7 ) If MABCD is a regular quadrilateral pyramid : then all lateral edges аге... 
(a) parallel. (b) congruent. 


(c) perpendicular to the base. (d) mutually perpendicular. 
+ (8) If MABC is a right triangular pyramid › N is the projection of the point M on the 
plane ABC ; E is midpoint of BC › then all the following triangles are right 
except ............... 
(3) AMNC (b) AMNE (c) AMBC (d) A MNA 
- (9 ) If MABC is a regular faces pyramid › №18 the projection of the point M on the 
plane ABC › E is the midpoint of AB » which of the following is an equilateral 


triangle ? 
(a) AMNE (b) AMBE (c) AACE (d) AMBC 

e (10) The number of all faces of a regular pentagonal pyramid is ............... 
(a) 5 (b) 6 (c) 7 (d) 10 


e (11) If the number of the faces of a pyramid = m and the number of its vertices = n » then 
the number of its edges = о... 


(a)m+n (b)m+n-1 (c)m+n—-2 (d)m+n+2 
^ (12) In the hexagonal pyramid : 
number of faces + number of vertices — number of edges = .......... 
(а) 1 (b) 2 (c) 3 (d) 4 
^ (13) The opposite figure represents a regular quadrilateral pyramid 


of height = .......... cm 


(a) [85 (54157 (c) 10 (d) 8 
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o (14) The opposite figure represents a regular quadrilateral pyramid 


of height = + ст. 


(a) 742 (b) 247 
(с) 4412 (à) 245 


© (15) A regular quadrilateral pyramid » if the length of its base side is 6 cm. » the length of 


its lateral edge is 8 cm. » then the length of its height = се cm. 
(a) 542 (4/46 (с) {85 (д 48 
° (16) Which of the following nets does not make a regular quadrilateral pyramid when 


it folded ? 


(a) (b) (c) (4) 


5 (17) Which solid represents the opposite net ? 
(a) Quadrilateral pyramid. 
(b) Regular quadrilateral pyramid. 
(c) Triangular regular faces pyramid. 
(d) Otherwise. 
ò (18) The ratio between the edge length of the triangular regular faces pyramid : 
its height = езе 
2:13 — 3:2 (ce) 6:2 (4){3:3 
ò (19) The ratio between the length of the edge of the regular faces pyramid : its slant 
height = eee 
(а) 242 413 0213:3 — (6:2 (ae : 3 
© (20) If we сш a regular quadrilateral pyramid by a plane parallel to its base › then the 


resulted section is +--+ 


(a) triangle. (b) square. (c) rectangle. (d) circle. 
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© (21) A right quadrilateral pyramid of height 10 cm. › its base is a rhombus whose 


diagonal lengths are 12 ст. and 8 сш. › then its volume = cm? 
(a) 40 (b) 80 (c) 160 (d) 200 
e (22) A regular quadrilateral pyramid whose base perimeter is 36 cm. » and its height 
is 10 cm. » then its volume = cn? 
(a) 810 (b) 180 (c) 360 (d) 270 
© (23) A regular hexagonal pyramid the side length of its base = 8 cm. 
and its height = 10 cm. › then its volume equal ............... cm? 
(32053 — ()96043 © =з (4) 160 
Ф (24) A regular pyramid whose volume is 12 cm? › and its Базе area is 4 cm? 5 
then its height = .......... cm. 
(a) 3 (b) 6 (c)9 (d)2 
: (25) A regular quadrilateral pyramid whose volume 64 cm? » and its height is 6 cm. 
s then its base perimeter =. cm. 
(a) 8 (b) 812 (c) 16 (d) 1642. 
: (26) A regular quadrilateral pyramid whose volume is 480 cm? › and its base length is 
12 em. » then the length of its height = .....-...--.... ст, 
(а) 10 (b) 20 (c) 30 (d) 15 


v (27) If the volume of a regular hexagonal pyramid equal 843 cm? » and its height length 
equal 4 ст. » then the perimeter of its base = ............... cm. 
(a)2 (b) 12 (с) 6 (à) 643 

© (28) Ina regular quadrilateral pyramid » the length of its base is 10 cm. 5 ће length of its 
slant height is 13 cm. › then its lateral area equal .............. cm? 
(a) 260 (b) 360 (c) 130 (d) 520 

© (29) A regular quadrilateral pyramid » the area of its base = 100 cm? and its height is 
12 cm. » then its lateral area equal з. cm 
(a) 260 (b) 520 (c) 130 (d) 360 

~ (30) The total area of a right quadrilateral pyramid » its base is a regular polygon and its 
diagonal length = 107 2 cm. and its height = 543 cm. equals --............. cm: 
(a) 40 (b) 100 (c) 200 (d) 300 

о (31) A regular quadrilateral pyramid whose lateral area = 30 cm? » and its slant 
height = 5 ст. › then its base perimeter = .......... cm. 
(а) 6 (b) 12 (c) 24 (d) 36 
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(32) A triangular regular faces pyramid » its edge length 10 cm. » then its total area 


EQUA «cnn ст: 

(а) 40 (b) 100 (c) 10043 (4) 2513 

(33) If the sum of edge lengths of a triangular regular faces pyramid equals 18 cm. » then 
its total area = .--.--.-. cm? 
(a) 240 $793 eo @ и. 

(34) If the total area of a regular faces pyramid = 36143 ст? » then the sum of its edges 
lengths = ee cm. 
(a) 6 (b) 12 (c) 18 (d) 36 

(35) If the total area of a triangular regular faces is 93 cm? › then the length of 
its edge о cm. 
(a) 3 (b) 9 (с) 27 OX EI 

(36) A regular triangular pyramid » its base length is 6 { ста. and its height (cm. » then its 
lateral area = «e cm: 
(a) 279302 18? с) 943 (2 (d) 36 (2 

(37) A triangular regular faces pyramid › its edge length 6 cm. »then its volume = cm? 


@27{з фз os @isf2 


(38) A triangular regular faces pyramid » if the sum of the lengths of its edges 
3 


equal 18 cm. › then its volume = «+ cm: 
932 2712 
(а) 942. (b) 28 (с) на (4) 9413 
(39) If the slant height of a triangular regular faces pyramid equals 5 43 cm. » then the 
sum of areas of its faces = + cm? 


(a) SLE ( 2543 (1003 (05043 


(40) A right quadrilateral pyramid whose base is a rhombus of side length equals to one 
of the diagonals of the rhombus equals 6 cm. » if the height of the pyramid = 12 ст. 


> then its volume =з cm? 


(97213 2163 (144 (d) 72 
(41) ABCDABCD is a cube of edge length = 6 cm. » then volume of the pyramid 


(a) 36 (b) 72 (с) 36 3 (à) 1893 
(42) A regular quadrilateral pyramid whose total area = 70 cm? and its lateral 
area = 45 cm? ; then its height = «+--+ cm. 


(a) 2.5 (b) 5 (14 (d) 4.5 
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(43) In a regular quadrilateral pyramid the length of its base side 10 cm. and the area of 
one of its lateral faces 60 cm? » then its total area equal зы. cm? 
(a) 600 (b) 340 (c) 160 (d) 240 


(44) The ratio between the lateral surface area of a triangular pyramid of regular faces to 
the area of its total surface area =. 
(а) 1:3 (51:4 (c) 3:4 (d)1:2 

(45) А quadrilateral regular pyramid › the length of its base side = its slant height › then 
the ratio between its lateral surface area to its total surface area = .......... 
(3) 2:3 (b) 3:4 (c) 1:2 (d)3:5 

(46) A quadrilateral regular pyramid » the area of any face from its lateral faces equals 
the area of its base » if the side length of the base of the pyramid is 6 cm. » then 


volume of the pyramid =. cm? 


(a) 36 (b) 643 (036415 (Фф216415 


(47) If the side length of the base of quadrilateral regular pyramid is doubled but its 
height remains constant » then its volume >- 
(a) is doubled. (b) will not change. 


(c) become four times its first volume. 


(d) become six times its first volume. 


(48) In a regular quadrilateral pyramid » the side length of its base = 18 cm. 
» if its volume = 1296 ст? ; then its lateral area =... cm? 
(a) 270 (b) 360 (c) 450 (d) 540 


(49) А right pyramid whose base is a square » and all its eight edges are equal in length 
and each one = а ст. » then its lateral area = ·.............. 


(a) 3 22 (b) 4 a? (с) = (ду 413 а2 
(50) In the triangular pyramid МАВС › the vertex (M) is at a distance 15 cm. from its 
base ABC and the sides lengths of its base 5 56 » 7 cm. 


s then its volume =... cm? 


(а) 15/3 (юув (с) 3046 (d) 90 


(51) In the opposite figure : 
MABCD is a regular quadrilateral pyramid 
› its volume 48 cm? ; its height А cm. 
„КС = KB ; ACC) BD={H}, 
m (Z МНК) = m (4 HKB) = m (4 MKB) = 90° 


> then its lateral area = e cm? 


(a) 18 (b) 24 (c) 36 (60 ^ p 
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© (52) By using the opposite solid net : 
The lateral area of the resulted 


solitis iis сй? 
@)вүз (b 1243 
i wfs e a -— — 8 cem. —————— 


ЕЗ In the regular pentagonal pyramid : 

| (1) What the number of its lateral faces 7 

(2) What the number of its faces ? 

(3) What the number of its lateral edges ? 

(4) What the number of its edges ? 

(5) The pyramid has one vertix regardless of the vertices of the base. What is the number 
of all vertices of pentagonal pyramid ? Is your answer prove Euler’s rule for any solid » 
its base is a polygon. 


11} MABCD is a regular quadrilateral pyramid › the length of its base side is 10 cm. » and 
its height is 12 cm. » find its slant height. « 13 em. » 


|| МАВСР is a regular quadrilateral pyramid of height 20 cm. and slant height 25 cm. 


Find the length of its base side. « 30 em. » 


ut. MABCD is a regular quadrilateral pyramid its base as a square ABCD » if its height equals 
| 443 cm. » and its lateral edge length MA = 415 cm. » find the length of its base side. « 8 ст. » 


Е MABC is а regular triangular pyramid whose base is the equilateral triangle ABC whose 
side length 12 cm. » if the height of the pyramid is 6 cm. 
Find the length of its lateral edge. «2421 ст. > 


6 | MABC is a regular triangular pyramid whose base ABC as an equilateral triangle of side length 
З cm. » if the length of its lateral edge is 7 ст, Find the height of the pyramid. «2 ст. » 


©) МАВС is a triangular pyramid with regular faces » the length of its edge is 12 cm. 
a 
Find its height and its slant height. “ "n ст. 361/3 ст.» 


m A regular hexagonal pyramid whose height 8 cm. » its base as a regular hexagon of perimeter 


241] 3 cm. Find the length of its lateral edge and its slant height. « 417 ст. s 10 ст. » 
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EJ The opposite figure represents a water tank as a regular 
о 
quadrilateral pyramid » use the given data to find the height of the 
lateral face and the height of the tank. 


100 ст, 


« 120 em. s 101 119 ст 


т) Each of the following figures represents a solid net. Describe the solid and find its height : 


10 cm. 


Fig. (1) Fig. (2) 


AT 
« 12 cm. » 21 6 ст. » 


Ф |) The great pyramid of Giza (Khopho pyramid) is а regular quadrilateral pyramid the 
side length of its base is 232 metres and its slant height is 186 metres. Find height of the 
pyramid. 145.4 m 


12) MABC is a right triangular pyramid › the length of its edge МА = 25 cm. » and its base 
ABC as a right-angled triangle at А ЛЕВА = 16.8 cm. » CA = 12.6 cm. 
Find the height of the pyramid. « 24 ст 


i] MABCD is a right quadrilateral pyramid » whose base is the rhombus ABCD where 
| АС = 16 ст. » ВР = 12cm. › is the point of intersection of its diagonals. 
If the height of the pyramid MN = 10 cm. Find the lengths of its lateral edges. 


Ea regular triangular pyramid whose height 12 cm. » and the side length of its base is 18 cm. 
| Find its volume. 324 {з em: » 
MABCD is a regular quadrilateral pyramid » its base ABCD where AB = 10 cm. 5 
? and the height of the pyramid = 12 cm. 
Find : (1) The length of any slant height. (2) The volume of the pyramid. 
(3) The total area of the pyramid. « 13 ст. » 400 ст?» 360 ст. » 
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16) | Aregular quadrilateral pyramid the length of its base is 20 cm. › and its height is 1043 ст. 
| Find : (1) Its lateral surface area. 
(2) Its volume. « 800 сш: 5 us ЈЕ 
[17 А regular quadrilateral pyramid › the length of its base diagonal is 24{2. cm. » and its 

О 


slant height = 20 cm. » find its total area and its volume. « 1536 сте » 3072 сті» 


18] MABCD is right quadrilateral pyramid › its base is the square ABCD whose side length 
| 87 2 cm. » and the length of its lateral edge is 416 ст. 
Find : (1) The lateral surface area of the pyramid. 
(2) The volume of the pyramid. « 12842 em? » A 412 em’ > 
П) MABCD is a regular quadrilateral pyramid » the side length of its base = 20 cm. and 
| the length of its lateral edge is 26 cm. 
Find : (1) The slant height of the pyramid. 
(2) The height of the pyramid. 
(3) The lateral area of the pyramid. 
(4) The volume of the pyramid. « 24 ст, 924119 cm. > 960 em? » 222-4119 em? » 


3 


120 A triangular regular faces pyramid » its edge length = 12 cm. › find its height » volume 
о 


and total area. «446 ст. » 144 2 em? » 144 (Е em: » 
[21] MABCD is a right pyramid whose base ABCD as a square of side length = 18 cm. 

» МА = МВ = МС = МР = 15 ст. 

Find : (1) The total area. (2) The volume. « 756 cnù » 324 47 cm? » 


F | Calculate to the nearest tenth the volume of a regular pentagonal pyramid whose side 
5 
length of its base = 16 cm. and its height = 12 cm. « 1761.8 спт » 


[23 A regular hexagonal pyramid » the side length of its base = 12 cm. 
о 


and its slant height = 103 om. , 


Find : (1) Its lateral area. 
(2) Its total area. « 3604[3 em? » 576] 3 em? » 
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24 Find the lateral area and the total area of each regular pyramid of the following : 
(1) (2) (3) (4) 


20 em. 


D 10cm, C 


[25] Find the volume of each of the following regular pyramids : 


(2) (3) (4) 


FT] A quadrilateral pyramid whose height is 12 cm. » and its base as a rhombus of diagonals 
© 


length 4 cm. and 8 cm. » prove that its volume equals the volume of a cube of edge 


length 4 cm. 


Г] MABC isa triangular pyramid whose vertex M at distance 15 cm. form its base ABC 5 
© Е 
| and the side lengths of its triangular base аге 5 » 6 and 7 cm. Find its volume - 30 у б em: 


28) A regular quadrilateral pyramid whose base area is 700 cm? and its slant height is 
© 


| 20 ст. Find its volume. « 3500 cm. » 
29 A regular quadrilateral pyramid whose base area is 9 cm? and the length of its lateral edge 


is 5 cm. Find its volume. « 13.6 cm» 


30) A regular quadrilateral pyramid whose volume is 400 cm? and its height is 12 cm. 
| Find its lateral area. « 260 cm? » 
31 _ | A regular quadrilateral pyramid » the side length of its base is 18 cm. » 
| and its volume is 1296 cm? 
Find its slant height and its lateral surface area. « 15 ст. » 540 em?» 


32 A regular quadrilateral pyramid » the side length of its base = 12 cm. ; 


and its total area = 384 cm? Find its volume. « 384 ст. » 


| 80 | 


Exercise Seven 


(33) A right pyramid whose base is as a square of diagonal length = 1042 2 cm. 


If its lateral area = 260 cm?. Find the volume of the pyramid. « 400 ст? » 


FI MABC is a regular triangular pyramid » the side length of its base is 3 cm. » and the 


© 
length of its lateral edge eo cm. Find its volume and lateral area. « зүз cm. » И 19 cm?» 


35 А regular hexagonal pyramid whose height is 8 cm. and its base perimeter is 2443 cm. » 
Find its lateral and total area. « 1204 3 сте » 192 үз cm.» 


36 Find the volume of the right туга Ноа whose slant height is 10 cm. » and its base as 


| ап ее triangle drawn inside a circle of radius length 12 cm. « 288 3 cm: » 


АА 


{з cm? » 


1 | Use the opposite net to discribe the solid 


» then find its total area. 


ET] [11 Connecting to industry : 
E 


Products containers of a factory manufactured 


from cardboard by folding the net of the 


opposite figure. 
(1) Find the area of the used cardboard to produce 1000 containers. 
(2) Calculate the costs of the used cardboard if each square metre costs 15 pounds. 


« 34 mi. » 510 је » 


39 МАВСР is a right quadrilateral pyramid whose base is the square ABCD , if the length 
of each lateral edge equals 65 cm. and height of the pyramid = 63 ст. 
Find : (1) The total area of the pyramid. 


(2) The volume of the pyramid. « 432 сш? 9 288 | 3 cm?» 


40 | Да Connecting to tourism : 
* A model of the great pyramid (regular quadrilateral pyramid) is made of metallic alloy its 
density is 3.2 gm /cm? If the length of the model base side 11.5 cm. and its height 7 cm. » 


then calculate its mass to the nearest one decimal place. « 987. 5 gm. » 


ПЕРА шый Y Gon oll oce Holds yalsdl | 81 


UNIT 


2 @ Remember bLindersha Opp «ә Higher Order Thinking Skills 


ET] France cared about the ancient Egyptian monuments. So it transported some of them to Paris to 
|| be shown in their museums, It also set up a pyramid its side faces of transparent glass similar 
to the great pyramid (regular quadrilateral pyramid) to be a main entrance to the Louvre in 

Paris. If you know its height 21.6 metres › and the length of its base side 35 metre » then find 
the area of the glass used in its building to the nearest square cm. « 1946 m? » 


ис Hoher siis N 


Gea regular hexagonal pyramid › the side length of its base = 2 ¢ , and its height = 3 {, 


` Prove that : The lateral area of the pyramid equals twice of its base arca. 


FJ МАВСР isa regular quadrilateral pyramid › if the length of its lateral edge = length of 
$ 2 
the diagonal of Из base = { , Prove that : the total area of the pyramid = = (1 +17) 
ЕЗ A hollow circular cylinder » put inside it a triangular pyramid MABC whose base ABC is 


* ап equilateral triangle whose vertices lies on perimeter of the lower base of the cylinder › 
M (vertex of the pyramid) is the centre of the upper base of the cylinder. 


ifs 
Find the ratio between volume of the pyramid and volume of the cylinder. а ; 
ДА right pyramid whose base as a square » and all its eight edges are equal in length » 
T if its total area = (3 + 1) A » Find the length of its edge in terms of (A) ү А» 
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Exercise 8 The cone [T EAE 


:Fromtheschoolbook Ф Remember @Undersiand OApplly & Higher Order Thinking Skills 
| I Ez bug 


| — из Multiple choice questions 


Choose the correct answer from the given ones : 
| (1) The right circular cone is generated by folding a paper in the shape of зз 
(a) an equilateral triangle. (b) a right-angled triangle. 
(с) a circular segment. (d) a circular sector. 


| ( 2 ) The measure of the smallest rotation angle of an isosceles triangle around its axis of 


symmetry to form a right circular cone 18 eee 

(a) 90° (b) 180° (c) 270° (d) 60? 

2 ( 3 ) The right circular cone is formed from rotation of a right-angled triangle a complete 
rotation about =- 

(a) its hypotenuse. 

(b) one of its right sides. 

(c) any straight line in the plane of the triangle. 


(d) any straight line passes through one of its vertices and parallel to the opposite 
side of this vertex. 


e (4) Ifaright circular cone intersected by a plane parallel to its base » 
then the resulted sector is ++: 


(a) an isosceles triangle. (b) an equilateral triangle. 


(с) a circle. (d) a trapezoid. 
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( 5 ) The total area for the opposite right cone equals 
(а) лгі 
(b) Ж zn 
(c) Yr (r b 


(d) Жг(тһ+3 0) 


( 6 ) In the opposite figure : 
The length of the drawer = .......... cm. 
@)2 (b) 3 
(c)4 (d) 5 
(7 ) In the opposite figure : 
The height of the cone =. cm. 
(a) 15 (b) 20 
(c) 25 (d) 40 


( 8 ) Ina right circular cone » if the length of its height 15 cm. » and the length of its 


drawer 17 cm. » then its radius length equal --..---.-- cm. 
(a) 10 (b) 8 (c)7 (d) 9 
( 9 ) Ina right circular cone › the radius length of its base = 15 cm. and its height = 20 cm. 
» then its lateral area = .......... cm? 
(а) 375 Л (b) 600 л (c) 1500 Л (d) 1875 JU 


(10) In the opposite figure : 
КАР =3 ст. › АВ = 5 ст. 


» then the total area of the cone = -......-.. cm? 
(a) 8 IU (b) 24 Tt 
(c) 48 X (d) 36 7t 
(11) If the length of the diameter of the base of a right circular cone is 12 cm. and its 
height 8 cm. ; then its lateral area equal з cm? 
(a) 60 д (b) 28 7t (c) 10 7t (d) 48 Tt 
(12) The height of a right circular cone is 6 cm. and the circumference of its base is 16 Л cm. 
» then its lateral area = .......... em? 
(а) 144 л (b) 64 д (c) 60 7t (d) 80 7t 
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(13) A right circular cone › the length of its drawer equal the length of the diameter of its base 


» then its total area =з: cm? 
(a 3 Xr? (b) 3 tr? (c) 4 x r? (d) 4t r? 
(14) LO А right circular cone › its height 24 cm. » and the length of its drawer 26 cm. 
» then the area of its base с-з cm? 
(а) 25 7 (b) 100 7t (c) 20 7t (d) 50 7t 


(15) C2 The radius length of the base of a right circular cone where its total area = 616 Jt cm? 


» and the length of its drawer is 30 cm. is зет cm. 
(a) 44 (b) 14 (c) 30 (d) 34 

(16) C Lamp cover is in the form of a right circular cone » the circumference of its base 
circle = 88 cm. » its height = 20 cm. » then its lateral area = === cm? (x = 2) 
(a) 88 (b) 596 (c) 1074 (d) 1047 

(17) A right circular cone ; the radius length of its base = 6 cm. and the length of its 
drawer = 10 cm. » then its volume = >= cm? 
(a) 32 7t (b) 64 7t (c) 96 7t (d) 228 IU 

(18) A right circular cone where its height 4 cm. » the length of its drawer 5 cm. 
» then its volume «+++ cm? 
(a) 36 7t (b) 15 7t (c) 247 (d) 12 0 


(19) ABC is an equilateral triangle. Its side length (D) it turned around BC as a rotation 


axis a complete turn » then the volume of the generated solid in terms of Jt and l 


iE ETE л LEE TR 

(20) A right circular cone where its volume 27 7t cm? » and the circumference of its base 
6 JU cm. » then its height equal -= cm. 
(a) 27 (b) 18 (c) 9 (d) 6 

(21) A right circular cone » the radius length of its base 5 cm. and its total area = 90 Л cm? 
ə then its volume = «e cm? 
(а) 105 7t (b) 95 IU (c) 100 7t (d) 120 7t 
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(22) The volume of a right circular cone › if the length of its drawer = 15 cm. and its 


total area = 216 Л cm? equal з. em? 
(a) 205 л (b) 220 7t (c) 280 7t (d) 324 п 

~ (23) A right circular cone where the length of its drawer 25 cm. and its lateral area 550 cm? 
» then its volume = cm? where (x = 2) 
(а) 1223 (b) 1232 (c) 1322 (d) 3122 

© (24) If the volume of a right circular cone is 9 7t cm? and the length of its base radius 
equal the length of its height » then its base area = з. cm? 
(a) 970 (b) 3л (c) 27 Tt (d) 12 0 

© (25) The volume of a right circular cone 100 cm? ; then its volume when the radius 
length of its base is doubled = ............... em? 
(a) 100 (b) 200 (c) 300 (d) 400 


А (26) In a right circular cone › if the length of its radius base increased to its double » and 
the length of the height is decreased to its half 5 then its volume ©- 


(a) don’t change. (b) increased to its double. 
(c) decreased to its half. (d) increased to its four times. 


© (27) The radius of the base of a right circular cone = twice its height = 6 cm. and uniform 
quadrilateral pyramid its base length = its height = 6 cm. › then the ratio between 
the volume of the cone : the volume of the pyramid = -......... Deeeee 


(а) 3:7 (b) 2:3 (с)л:2 (92:7 
© (28) In the opposite figure : cu 
the volume of the cone _ | ma A \— 4 
the volume of the cylinder / \ 
2 4 / \ | 
(а) 2 (b d / \ | 
1 3 E "A 
о 1 @ 4 — 
© (29) In the opposite figure : N 
A right regular pyramid and right circular cone have У = \ 
common vertex and the circle of base of the cone touches Uy : E: E № М, 
sides of the base of the pyramid internally : | 17 | u- X МУ 
First : The lateral area of the right circular cone =. cm? / lem Xf 
(a) 60 (b) 60 7t (c) 48 (d) 487 
Second : The total area of the regular pyramid equals --.......- cm? 
(a) 360 (b) 240 (c) 384 (d) 432 
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Third : The volume of the pyramid equals эзе cm? 
(a) 64 (b) 96 (c) 480 (d) 384 
Fourth : The ratio between the volume of the pyramid and the volume of the cone 
equals эзет 
(a) 2t:3 (D) 4:70 (с) 71:4 (d) 3: 7t 
Fifth : The ratio between the lateral area of the pyramid and the lateral area of the cone 
equals -------- 
(a) 20:3 (b) 4: 7t (c) 0:4 (d) 3:70 
^ (30) The opposite net describes а solid А Bem о 
its volume = 77 сш? оде, у 
(а) 25 Tt (b) 50 zt 
(c) 75 Л (d) 100 7t 


© (31) The opposite net 
describes a solid its 


volume = 96 7t cm? 


» then its total area = == cm? aperte 
(a) 16 t (b) 32 t 
(c) 48 7t (d) 96 7t 

^ (32) The opposite figure represents the net of a solid M 


‚ MB =ЗЛ ст. » m (Z AMB) = 120° B ^ 
» then the volume of the solid = +: cm? 

272 
(а) 242 x? ул“ ж 


2 
(о) 202 л (d) —— 
= (33) In the opposite figure a circle is divided 
into two circular sectors such that they 


form two right cone nets 


O 
,then the lateral area ofthe smallest cone _ |. 
the lateral area of the greatest cone 
L + 
(а) d (b) 4 
| 1 L 
© з (d) d. 
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Ф Higher Order Thinking Skills 


4 (34) If we fold the opposite net it becomes a и 
cone its base radius length is --.-.--.-. ст. Є J 
(a) 10 (b) 8 T ы, = 
(c) 5 (d) 2.5 | : ) 

ё. (35) In the opposite figure : _ быз 
If we folded this net it becomes a cone | С 0] 
its base radius is езе: cm. М. | 
aL One ^N 

2 3 ( ) 
one at 

> (36) The central angle of the sector if be folded P WS 
it becomes the opposite cone 15 --........ cr бы: t 5 
(a) acute. (b) obtuse. 

(c) straight. (d) reflex. 


+ (37) If we folded the circular sector it becomes a right circular cone » 
its drawer length 10 cm. and the radius length of its base 5 cm. › 
then the central angle of this sector 15 ---............ 
(a) acute. (b) obtuse. (c) straight. (d) reflex. 

о (38) If we have a quarter circle » its radius length 16 cm. › then the radius length of the 
base of the cone which can be formed from the arc of the quarter circle = ............... cm. 
(a) 16 (b) 8 (c) 4 (d) 2 

+ (39) The area of a circular sector : the total area of the circular solid cone which can be 
formed from folding this sector ............... 
(a) > 1 (b) <1 (c)=1 (d)=1 

> (40) The ratio between the volume of a regular quadrilateral pyramid and the volume of 
the smallest circular cone contains the pyramid equals ............... 


(а)2: Л (b) 4: 7t (c) 6 : 7t (d) 8 : 7t 
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ó (AD In the opposite figure : 


If AB = 3 cm. › ВО = СО =1 ст. » | 
m (Z АВС) = 90? » then the volume of D 
the solid generated by turning the shaded 

part around АВ as a rotation axis a complete turn = А В 


(a) л (b) 27t (о) 3 t 

© (42) In the opposite figure : 

If tan 0 = = » AB = 26 ст. » then the lateral area 
of the solid generated by rotating the triangle ABO 


a complete revolution about the X-axis = == T cm.” 
(a) 360 (b) 260 7t 
(c) 260 (d) 360 7t 


Ка CO] Find the volume of the right circular cone shown in each figure using the given data : 
о 


| o 3) 
| | у 
| 


EJ L) Find the lateral and the total areas of each right circular cone due to the given data : 
© 


(1) | (3) — 
| 


i 
a 
? 


e A right circular cone › its drawer length = 17 cm. its height = 15 cm. F ind : 
(1) Its lateral area. (2) Its total area. 


(3) Its volume. « 136 Tem? » 200 Л cm » 320 T em?» 


ЕВ Find in terms of 7t the circumference and the area of the base of a right circular cone 


whose height is 24 cm. » and the length of its drawer is 26 cm. « 20 Tt cm. » 100 Л em: » 
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5) The opposite figure shows a net of a right cone 
© 


» use the given data to find its height ( T =22) 
С The opposite figure represents a right cone net form from ^. А 
T à circular sector whose area is 20 7t cm? , = NM 
the length of its arc ACB = 8 Л ст. 
Find the height of the solid. а a 
(+) 
М Н E 
3 ст.» 
EB The opposite figure represents a solid net. 
Describe the resulting solid of the А 
№2 
folding process and find its height if я ` 
МА = МВ = 25 cm. » area of & 


ы C дй, 
the circle N = 49 Л cm? ry 


« 24 ст.» 
| 8 | The frozen milk is encapsulated (kept) on a right circular эы 
es Ce N 
cone by folding a piece of healthy - insulated paper in the form \ = a 
cm. 
of circular sector the length of its radius is 12 cm. and its area is < \ \ 
150 cm? , where the two radii of the circle AB , AC become in ^ A mo В 
contact. Find the height of the cone to the nearest one decimal. 
‹ 11.3 ст, » 
E LLI Find to the nearest tenth ; the total area of the right circular cone in which the 
diameter length of its base is 10 cm. and its height is 12 cm. « 282.7 cm? » 


10. LL Find the volume of the right circular cone where the circumference of its base is 44 cm. 
о 


and its height is 25 cm. « 1283.8 стт.» 
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M 


65) In the opposite figure : 

© 
A right circular cone in which m (4 AMB) = 30° , 
the radius length of the base = 5 ст. 


Calculate its lateral area and also the total area. 


P^ ug 2 
«50 Дет. э 75 Леш,» 


02 А right circular cone » the radius length of its base is 8 cm. and its lateral area = 96 Л cm? 


Find to the nearest one decimal the volume of this cone. « 599.5 enù » 


| 


7 7: In the opposite figure : poc 
$ 
А , B are two cups for drinking нс] V | 


which of them has greater capacity 7 


Find the difference between their capacities. 


i S5 у 
« The capacity of B is the greater. » 757 Л cin. » 


In the opposite figure : 


B 


If sin Ө = 2 „апа the height of the cone = 12 cm. » 


Find the total area of the cone. 


«2167 ст.» 


15) Civil engineering : 
c ге 
The opposite figure shows a water tank in the shape of a right circular cone » | 
its volume = 32 7 m? and its height = 6 m. i 


Find the radius length of its base and its total area. 


«4m. »(164 8^ 13 ) t m» 


16 | Which is greater in volume 7 
A right circular cone in which the radius length of its base is 15 cm. and its height is 20 cm. 


or a regular quadrilateral pyramid whose height is 40 cm. and its base perimeter = 48 cm. 


©) A right circular cone › its height = В and its volume = h? Prove that its lateral area 
| equals the lateral area of a right circular cylinder which is common with the cone in 
| the base and the height. 
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18 | Connecting to physics : 


Ф Higher Order Thinking Skills 


A cylindrical shaped vessel contain water » a metal body in the form of a right cone its 
height is 12 cm. and the length of its base radius is 2 cm. and is completely immersed in 
it raising the surface of the water in the vessel with the value 1 cm. 
Find the length of base diameter of the vessel. 

&) |_| A cube made of wax › its edge length = 20 cm. it is melted and converted to a right 


circular cone of height 21 cm. Find the radius length of the base of the cone given that 1296 


from wax had been lost during melting and reforming. (л = 2) «8 {5 cm. » 


FT] A container in the shape of a right cone of capacity 2.2 litre and its height = 21 cm. 
o 


Find the radius length of its base. (л = 22) WEST 


[21] LLI A circular sector MAB » the radius length of its circle is 18 cm. and the measure of its 
© 
central angle = 60° › it is folded and their radii are connected to form greatest lateral area of 


aright circular cone. Find the volume of this cone. « 167.3 cmi» 


ГИ AMB isa quadrant of a circle of centre M and its radius length = 20 cm. It is converted to 
[S — === 
the surface of a right circular cone where М is its vertex such that MA coincide MB 


Find the radius length of the base of the cone also find its volume in 7t КЕ 
125415 А 
& 5 от, = Л. ст. » 


x J 


EE) АВС ва right-angled triangle at B in which AB = 6 ст. » ВС = 8 ст. 
Ф 


Find the volume of the solid generated by turning A ABC a complete turn around : 


(1) BC (2) AC « 96 7 cm? » 76.8 N cm?» 


EL] CO The opposite figure shows a coordinate 


P perpendicular plane. Calculate in terms of JU the volume у А 
of solid generated when revolving triangle ABO one 2 NE 
complete revolution around : а Nal. X 
(1) The X-axis 
(2) The y-axis « 12 Jt cubic units » 16 7t cubic units » 


25 ABC is an isosceles triangle in which AB = AC = 10 cm. and BC = 12 cm. It turned around 


' thebase BC a complete turn. Calculate the volume of the generated solid. ~ село» 
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26, In the opposite figure : А 


Find the lateral area and the total area and 


the volume of the right circular cone. 


« 108 Tem? » 144 Лост? 9 14441 2 стз» 


27 | CO Marine navigation : 
The opposite figure shows a guide sign (Shamandora) 
(Buoy) to determine the waterway » and it is in the 


form of two right cones have a common base. 


Find the costs of its painting with a material which 


resists erosion factor » note that each square metre of 


its costs 300 pound. 


« 990 pounds » 


28) CO Connecting with industry : 
A regular pentagon pyramid made of copper » the side length of its base = 10 cm. and its 
height = 42 cm. it is melted and converted to a right circular cone the radius length of its 
base = 15 cm. given that 10% of copper has been lost during melting and converting it. 


Find the height of the cone to the nearest one decimal. «9.2 ст. » 


ET) п] Critical thinking : 
A right circular cone of volume 100 cm? 

Find its volume when : 

(1) Its height is doubled. 

(2) The length of its radius is doubled. 

(3) Its height is doubled and the length of its radius is doubled. 


What you conclude ? Explain your answer. « 200 ст} 5400 cm 5 800 em: » 
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Тіна“ Higher siiis Ч 


GB Choose the correct answer from those given : 
4 (1) If the volume of hemisphere with raduis (r) equals the volume of cone with Базе 
| raduis length (г) and height (h) › then -......... 
(ho 21 (b)h=2r (c)h=2r (d)h=4r 


© (2) In the opposite figure : A 
The volume of a right circular cone is 96 7t cm? 
and == i -i » then its total surface area =. cm? Z — 
(a) ES л (b) 48 t (c) 96 zt (i192x EL Er, 


© (3) The arc length of a circular sector that if it is folded it becomes а right circular cone 
whose volume is 49 7t cm? and height 3 cm. equals .......... cm. 
(a) 2 10 (b) 4л (c) 8 (d) 147 

& (4) In the opposite figure : 
If a plane is drawn perpendicular to the cone axis and 


intersects it at midpoint of MN » then 


t: The volume of the smaller cone _ 
The volume of the greater cone 


(а) 4 т 
() + 9 5 


Second : The lateral area of the smaller cone 
The lateral area of the greater cone 


Qi ol OF (d) + 


(5) The ratio between the volume of a regular triangular pyramid and the volume of the 


Firs 


greatest right circular cone can fit inside of the pyramid equals эзе 

48 3 3 AE 

(a) —— ORE ов OF 

4 (6) The ratio between the volume of a regular triangular sm and the volume of the 
smallest right circular cone can contain it equals .......... 


2B 8 үз зз 


(а) -T л 4m 


е (с) 


94 


Exercise Eight | 


© (7) The volume of а right circular cone is (у). If its base radius length is inscreased 50 % 
and its height is increased 50 % and its volume after increase is (V) » then зеет 

| (a) У = 150 96 v (b) У = 225 Фу 

| ELS (d) у = 450 % v 


ae In the opposite figure : 

T The equation of the straight line L} is 3 X— 43 у +6 = 0 and 
the equation of the straight line L, is) 3 X +y –27/3=0 
Find the volume of the body generated from turning 


A ABC a complete turn around X-axis. 


« 16 Jt cube units » 


EB Find the volume of the solid generated by turning the shaded part a complete turn 


| around АВ as an axis of rotation in each of the following figures : 


A 
(0 (2) " A 
Зот. У P 
D Е 5, Se», 
E À 3cm. D C 
B B 8 cm. A 
€ 
B 35cm. С 


« 1924 » 2262. › 7539.8 ст. » 
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From the schoolbook |@Remember  eünderstand OAppiy & Higher Order Thinking Skills 


ИШ??? Multiple choice questions 


| Choose the correct answer from the given ones : 


^ (1) The centre of the circle in which its diameter is AB where А = (- 1 > 3) 
»B=(5 9-3) is ----...... 
(а) (4 ›0) (b) (2 ›0) (с) C6 »-6) (d) (0 »4) 
4 ( 2 ) The radius length of the circle whose equation X? + у?-4х+2 у-4=0 
IS e length unit. 
(a)2 (b) 4 (c)3 (d) 9 
? ( 3 ) The radius length of the circle whose equation (X + 2)? + у а y=0 
is length unit. 
| (a) zero (b) 1 (c) 2 (d) 4 
^ (4) The diameter length of the circle : 4 X? 4 y? + 16 X8 y- 16-0 
equals .--.....-. length unit. 
(a) 3 (6) 6 (c) 12 (d) 24 
4 ( 5 ) If the two straight lines y = — 6 » у = 8 are two tangents to the circle M ; then its 
radius length = .......... length unit. 
(a) 1 (b) 2 (c) 7 (d) 14 
© (6) If the straight line у = 2 touches the circle M whose center is (6 »9) » then its diameter 
| length = с length unit. 
(a) 6 (b) 7 (c) 14 (d) 15 
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( 7 ) The radius length of the circle (n + 3) X? + y? -4y + (m-2) Xy + (m-n) X-8=0 


15 ee length unit. 
(а) 2 (b) 4 (6 (232 
( 8 ) The area of the circle whose equation is (X — 5% + (y + 4 = 7 equals эзе square unit. 
(а) 3.5 Jt (b) 7 7t (c) 12.25 Л (d) 49 7t 
( 9 ) If the equation 2 X ?ray? +b Xy 5 = 0 represents a circle » 
then its area = ~- square unit. 
(а) 5л (oy 15m im (52m 
(10) The circumference of the circle whose equation is (X — 3)? + (у + 2)? = 25 
equal + length unit. 
(a) 270 (b) 3 (c) 10 7t (d) 25 Tt 
(11) The circumference of the circle whose equation X Pay раже 2 yd ed 
15 eee length unit. 
(a) t (b) 27t (c) 4 7t (d) 8 7t 
(12) The circumference of the circle whose equation is X Зуба ве length units. 
(a) 8 7t (b) 64 7 «242 л (d) 442 x 
(13) If the two straight lines : X 2 — 3 » X = 4 touch the circle M » 
then its circumference = length units. where (л = 2) 
(a) 22 (b) 44 (c) 12 (d) 14 
(14) (Х y 8) i =| |> then the obtained equation represents a circle with 
diameter length = : ee length unit. (Where || is the zero matrix) 
(а) 2 (b) 4 (c) 6 (d) 8 
(15) The equation : u ps — 49 = 0 represents the equation of a circle with radius 
length зз length unit. 
(a) 49 (b) 14 (c)9 (d) 7 
(16) Which of the following equations represent a circle ? 
(a) X?-y?4 X-y 26 (6)2х2+у2-Х+у=5 
(0x?«y?- x26 (d)x^4y'—-Xy-6 
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> (17) If the equation : 2 X? + (а- 1) у2+5Х –Зу=7 represent а circle ›Шеп а= 
(a) 1 (2 (c) 3 (d) 4 
о (18)If X? - y? +2 (cos Ө) X — 2 (sin Ө) y - 8 = 0 represent an equation of a circle » 


then r = зз length unit. 
(а) [2 ®2]2 (с) 3 (d) 8 
o (19) The center of the circle whose equation (X — 2)? + (у + 3) = 16 is «e 
(а) (2 23) (b) (2 ›-3) (c) (13 » 16) (d) (4 59) 
^ (20) The centre of the circle whose equation 2 X? + 2 y? 232 = 0 is ----...... 
(а) (0 » 0) (b) (2 »2) (c) (1,1) (D =й жел) 
^ (21) The centre of the circle whose equation X? + у2-6Х+8 у = 0 is the point ------.-- 
(а) (3 »—4) (b) (4 »-3) (с) (- 3 » 4) (d) (- 4 ›3) 
5 (22) The centre of the circle whose equation 2 X? + 2 y? + 12 X — 16 у=015 .......-.. 
(а) (3 ›-4) (b) (6,8) (2) (3 4) (d) (6 »— 8) 
ә (23) The circle (X + 2)? +у 449 у = 0 its centre is the point .......... 
(а) (2 ›2) (6) (2-1) (0 (2-1) (d) (- 2 +0) 
> (24) Centre of the circle passes through the origin and the two points A (— 6 » 0) 
»B (0:48) dig 


| (а) (4 »-3) (b) (-5 › 5) (с) (5 25) (d) (3 ›4) 
> (25) If any circle touches the two coordinate axes and it is drawn іп the first quadrant › 
then its centre lies on the straight line .......... 
(a)y =X (b) y=-X (с)уу=Х+1 (фу=х-1 
> (26) How many circles whose centre (3 ›— 5) and touches one of the two axes 7 
(а) 1 (b) 2 (с) 3 (d) 4 
» (27) The point (2 » 2) lies ---------. the circle whose equation X? + y? = 9 
(a) on (b) inside (c) outside (d) in the centre of 
» (28) The point (2 › 0) lies оп .......... 
(a) X-axis. (b) y-axis. 
(c) the straight line y = 2 X (d) the circle X? + y? - 9 
э (29) The point which lies on the circle : (X - 2)? + y? = 13 is =- 
(а) (2 »3) (b) (3 ›-2) (с) 2 › 5) (d) (4 »3) 
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© (30) The circle whose equation : (X –12 + (у + 2)? = 5 passes through the point === 


(а) (0 » 0) (b) G »- 1) (c) (2 »— 4) (d) All the previous. 
* (31) The circle C : (X + 3)? + (у – 3} = 9 is represented by the figure + 
y y y 


(d) 


(a) 
о (32) The general form of the equation of a circle if its centre is (2 » — 1) and 


its radius length = 3 cm. is еее 


(а) Х2+у2-4Х+2у-9=0 (b Х2+у2-4Х+2у-4=0 
(с) Х2+у2+2 Х-у+3=0 (d) х + у: +2 Х –у +9=0 
^ (33) The equation of the circle whose centre (4 »3) and touches X-axis is зз 
(a) (X - 3)? + (у - 4 = 16 (b) (X- 4 + (у -3? = 9 
(с) (+ 33 + (у + 4) 29 (d) (X + 3)? + (у - 43 = 16 


о (34) The equation of the circle whose centre (— 4 » 4) and touches the two coordinate 


axes is eones 

(a) Х2+у2+8 Х-8у+16=0 (b) x7 4y*= 16 

(с) X27 фу: —8Х +8 у +16=0 (d) X? y?28 

© (35) | The equation of the circle which is the image of the circle X? + y? -12 X4 6y 4 20-0 
by translation (X + 2 »y - 2)is e=» 

(а) (X + 8)? + (у + 5)? = 25 (b) (X - 8)? + (y + 5): = 25 

(c) (Xx - 8? + (у - 5? = 25 (d) (X + 5 + (y - 8? = 25 

© (36) The equation of the circle whose centre (– 4 » 3) and passes through the origin point 


(а) (Хх +4? + (y -37 55 (b) (X — 4)? + (y + 33 = 25 

(с) (Х +4)? + (y - 3)? = 625 (d) Qc Ay ay - 3) = 25 

© (37) The equation of the circle whose centre (1 » 2) and touches the line : 
зХ+4у+9 =O iS veses 

(à)X^-3^-2X-4y216 (уха y? 2X «4y - 1120 
(с) хе у: +2 Х+4у-16=0 (ауу 2X-4ye 
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^ (38) The equation of the circle which touches the straight line X + y = 2 and 
its centre (3 » 5) is .......... 


(a) (X - 3? + (y - 5 = 18 (b) (0+ 3 + (у + 5? = 18 
(c) (X + 3)? (y + 5? = 36 (d) (X -3 + (у – 5): =9 

© (39) The circle equation whose centre lies on the straight line y = 1 Х and touches 
X-axis could Бе... 


(а) (0 2)2 + (y- 1? 24 (b) (0-4)? + (у - 2? = 16 
(c) (X - 2? + (у - 4 = 16 (d) (X-4 + (y- 2? =4 
^ (40)The equation of the circle which concentric with the circle whose equation 
х?+у?-6х+2 y — 6 = 0 and passes through the point (- 3 5 4) 15 .......... 
(а) (X + 3? + у? = 16 (b) (X- 3)? + (у +1)? = 25 
(c) (X-3)? + (у + 1)? = 16 (d) (X 3)2 + (у + 12 =61 
^ (41) In the following equations : The circle whose centre lies on the y-axis and does not 
intersect the X-axis is ------..-. 
(а) х? + (y- 1? 24 (b) X? + (y -5? = 25 
(с) X? + (у+ 5? 29 (d) (Х +5) + y? = 16 
$ (42) The equation of circle whose centre (- 4 »—3) and its surface area is 25 7t cm? 
а 
(а) Х?+у2-8Х+6у-25=0 (b) Х?+у2+8х+ 6y=0 
(с) X? + y? «4 X + 3y +25=0 (d) X?4 y? +8 X-6y=0 
^ (43) ABCD is a rectangle in which A = (- 1 4) 5B =(7 ›8) »>C=(9 54) ,D=(1 50), 


then the equation of the circumcircle of the rectangle is .......... 
(а) (X — 4 + (y - 4? = 25 (b) (X 4)? + (y - 4 = 16 
(c) (X 4 + (у + 4 = 25 (d) QC— 4)2 + (у +4)? = 16 
^ (44) The geometrical centre of square ABCD is the origin and its side length is 243 


» then the equation of the circle that touches its sides is ее. 


(a) X? +y*=3 (b) Х2 + y? = 12 
2 2 
| (с) X?« у? = 6 @ (х-13) +(y-13 ) => 
4 (45) The equation of the circle passes throu gh the vertices of a regular hexagon that has 


area 643 cm? and the centre of the circle is the origin is -------... 
(а) Х?+у2=2 _ ()ух?+у?=4 (сух?+у?=9 (d) X? + y? = 16 
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(46) The circle whose equation is (X — а)? t(y- by = а^ where (a z b) > 
(a) touches X-axis. (b) touches y-axis. 


(c) touches the two coordinates axes. (d) does not touch any of the two axes. 


(47) If y-axis is a tangent to the circle х2 +у2+4Х+ту+4=0 › then m = о 


(а) 4 (6) - 4 (c) 0 (d) +4 
(48) If the circle whose equation х?+у?-6Х+8 у + с = 0 touches X-axis » 
then с = essens 
(a) - 9 (b) 9 (c) 6 (d)-6 
(49) If X-axis touches the circle х?+у?+шХ+4у+7-3Эт=0,Шепт =з 
(а) 2 or 14 (bD-20r-14  (c)20r- 14 (d) – 2 or 14 
(50) If the straight line 3 X-4y — 1220 touches the circle (X + з)? + (у – 1y-r 23 
then the circumference of the circle = ++ length unit (in terms of JU) 
(a) 5л (b) 10 7t (c) 15 7t (d) 20 7t 
(51) If the straight line y = m X touches the circle (X — 2y + (у – 6)? =4 > then = == 
(а) d = ox @ $ 
(52) The straight line y 25-2 X -- the circle whose equation : 


N45? 8 Kad y+ 1520 
(a) touch (b) intersect (c) outside (d) passes the centre 
(53) The two circles сү : (+ 2)? + (y - 1)? =4 ›С,:(Х-5)* + (y - 39 29 vr 
(a) distant. (b) touching externally. 
(c) touching internally. (d) intersecting. 
(54) The two circles C, : (x42) =1-y? „С: X? y?-2X-8y- 19 =0 arc өе 
(a) intersecting. (b) touching internally. 
(c) distant. (d) touching externally. 
(55) If the straight line L : 3 X + 4 y + 9 = 0 touches the circle М: 
X^495.90 X 4g - pet ə then с = e 
(а) 15 (b) - 20 (c) 25 (d) – 25 
(56) The length of the tangent segment to the circle : x4 y 2 2 9 from the point (5 » 0) 


equals > length unit. 


(a) 14 (53 (c) 5 (d)4 
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© (57) Length of the tangent segment to the circle : X 2 + y? = 12 from the point (0 » 2 г) 
equals з: 
(аут (b) 21 (с)]3г ов, 
о (58) If AB is a tangent to the circle X? + у? +6 Х—8 у + 15 = 0 at the point A(-2 91) 5 
then the equation of AB is «+. 
(а) Х-3у+5=0 () Х-3Зу=5 (o)3X-y-5-20 (9 Зу-Х+5=0 


© (59) If X-axis intersects the circle whose equation X? + y? = 49 at ће two points A and B 


> then AB = enn length unit. 
(a) 49 (b) 7 (c) 2 (d) 14 
© (60) The intersection point of the circle (X — 2)? + y? = 16 with the X-axis is -..--..... 
(а) (6 ›0) 52 50) (b) (— 6 50) › (2 › 0) 
| (c) 40) ,(-4,0) (d) 2 50) »(-2 50) 
^ (61) If the line y = 2 intersects the circle whose equation (X — 3)? + (y- 2)? = 25 at the 
two points A and B › then AB = .......... length unit. 
@ [13 (07 (с)8 (d) 10 


© (62) If the straight line : y— 2 X + 5 = 0 cuts the circle X? + y -4x-8y-0 at the two 
points A and B ; then the distance between the centre and the chord AB = ......... 
(a) 3 (b) 4 (95 @ys 

© (63) Acircle » its centre М = (5 » 4) and its radius length = 5 length units and it intersects 

X-axis at the two points A and B › then the area of A MAB = ........ square units. 


(a) 6 (b) 9 (c) 12 (d) 18 

© (64) If the straight line AB is the axis of symmetry of the circle whose equation : 
x? +у?=к? sand A ; B Ethe circle where А = ( 2 » 5) › then B = .......... 
(а) Q 3-5) (b (2 »5) (c) (0 ›0) (d) (5 ›-2) 


© (65) Area of the square whose vertices lie on the circle : X? + y eqq y+4=0 


IS eee square units. 
(a) 6 (b) 9 (c) 12 (d) 18 

(66) The circle passes through the three points А = (-2 »0) »B= (25-1) C2 53) 
has a diameter of length ......... length unit. 


(a) [34 (5433 (932 (431 
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^ (67) If a circle with radius length 4 cm. and it passes through the vertices of a regular 
hexagon » then the area of the hexagon = ст: 


(а) 813 (b) 1643 (c) 16 (д) 2443 
© (68) The area of a regular polygon with 12 sides. If the circle X 2 „у? — 16 = 0 passes 
through its vertices equal ---------- square unit. 


(a) 24 (b) 36 (с) 48 (d) 72 
è (69) In the opposite figure : 


The equation of the circle which passes through 
the vertices of the triangle ABC is эзе: 


(a) X? + (y – 7} = 25 
Фф) (Х- 7)? фу = 25 
(с) (X- 4 + (y - 4 = 16 
(d) (xX-4} њу = 16 


• (70) In the opposite figure : 
If OB = 5 length unit 
» then the equation of the circle M is зе 


(а) (Х— 2)? 405) 25 
(b) (X- 2): + (y- 5 =4 
(c) (х 5)? + (y – 2): = 25 
(d) (Х- 5)? + (у – 2) =4 


* (71) In the opposite figure : 
The equation of the circle is === 


(a) (Х + 2: + (у - 4)? = 36 
(b) (X- 1)? + (y -3? = 36 x 
(с)(Х-17+(у-3)°=9 | 1 
(d) (Х + 1? + (у + 3)? =9 | | 
з (72) In the opposite figure : y X26 


If the circle M touches the X-axis » 
then the equation of the circle M is -== X-3y 


(a) (X- 6? + (у– 2): =4 
(5) (X - 6? + (y -3? =9 
(c) (X 6) + (y - 4 = 16 
(d) (X—8) + (y -27 -4 
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© (73) In the opposite figure : 


If the equation of the circle is 


| (X- 2): + (y—3)? = 25 


s then АВ = .......... length unit. 
(a)8 (b) 4 
(c) 6 (d) 5 


© (74) In the opposite figure : 


If the equation of the circle M is 


(X-3) + (у + 2)2 225, ~ 82 +10) 
AB isa tangent to the circle M at A where lin 
В = (-2 , 10) › then АВ = .......... length unit. 

(a) 13 (54194 (c) 12 (d) 5 


. (75) Which of the following circle equations does 


represent the circle in the opposite figure ? 
(a) (X - 3 + (у + 2)2 = 16 
(b) (X + 2)? + (y - 3? = 16 


(c) (X + 2 + (у - 3 24 


(d) (X + 2)? + (у -3? 29 


© (76) In the opposite figure : 


M and М are two congruent circles » the radius length of each is г 
ə then ММ = .......... length unit. 
(a)2r 


(by PE 
(с)2{2г 
«5 : 
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© (77) In the opposite figure : 


(80) The opposite figure represents two gears in a machine 


Exercise Nine 


ЕМ is a circle where its 


circumference = 10 JU length unit " 


» intersects X-axis at the two points A (2 »0) 


» B (8 »0) » then the equation of the circle M is + 
(а) (Х + 5) + (у + 4. = 25 

(b) (X — 5 + (y - 4 = 25 

(c) (X- 5? + (y - 4 =9 

(4) (Х— 5)? e(y-4) = 36 


(78) In the opposite figure : 


If the equation of the circle M 
isX?+y*-6X+4y-12=0 

» MB L the straight line L where 
the equation of L is 
3х-4у+23=0,АЄМВ 

» then the length of AB = ee length unit. B 
(a) 3 (b) 4 (c) 5 (d) 2.5 


te 


(79) The opposite figure represents a disc of a machine. у 


It is required to make another one like it » if the cost of опе 
square unit from the surface of the disc is 5 pounds and the 
equation of the smaller disc is X? + y? = 4 the length of the 
diameter of the greater circle is 10 length units » then the cost of $ 


the disc = зе е pounds. 


(a) 440 (b) 660 (c) 220 (d) 330 


y 


» their centres are M and N » MN // the y-axis. 

If the radius of the smaller gear = i the radius 

of the greater gear » then the equation of the smaller gear is 
(а) (X-3 + (y - 17 =9 

( (X - 3) + (y - 7 = 1 

(с) X? y? -6x-14y 4 58-0 

(d) x- 1)? + (у D^ = 1 
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Et) Find the equation of the circle whose centre is (M) and its radius length (r) unit in 
each of the following cases : 

(1) М=(2›3) » r=5 (22M 2(050) 5 r=3 

G) EIM=0>-1) > r=243 (4) LM=(-45-3) > r-2 


2 write the general form of the equation of the circle if : 

| (1) Its centre M (— 2 » 3) and its diameter length equals 8 length unit. 
(2) Its centre М (5 » – 12) and it passes through the origin point. 
(3) Its centre M (7 ,— 5) and passes through the point А = (3 » 2) 
(4) AB is a diameter in the circle where А = (6 »- 4) and В = (0 5 2) 
( 5 ) Its centre is the point (—3 »— 2) and touches X-axis. 


( 6 ) Its centre is the point (3 › 0) and touches y-axis. 


( 7 ) Its centre is the point (5 » — 5) and touches the two coordinate axes. 
( 8 ) It passes through the two points A = (6 » 2) » B = (0 » — 1) and the two tangents to 
the circle at A and B are parallel. 
( 9 ) Its centre lies on X-axis and it passes through the two points (2 +0) » (8 »0) 
| 


(10) Its radius length = 6 length units and it touches the two axes given that the circle lies 


in the fourth quadrant. 


ЕЗ Find the coordinates of the centre › also find the radius length for each of 
Ф 


the following circles : 


| (I) xX?+y?-8=0 | (2) Cy 43)? + (у – 5): 49 
(3) (X 4 +у2=9 | (4) t x?4 (y +7): 224 
(5) | Хх?+у?-4Х+6у-12=0 (б)х?+у?+4у=8 

| ()х?+у?-4х-2у=0 | (8) QQ х2+у2-8х=12 


4 Show which two circles in the following are congruent and why ? 
G 
(1) Ш X?«y?-4x48y-0 » Х2+у2+12у+16=0 


(2)х?+у?+14у=1 >» Х?+у?+10Х-25=0 
(3) |Хх?+у?-2Х+4у-3=0  , X?+y?+6X-11=0 
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EJ In the following lattice : 
© 


(1) Write the equation of each circle. 


(2) Which of the previous circles are congruent ? Explain your answer. 


[8] |. The opposite figure shows the two circles C, and С, 
Prove that the two circles are congruent 
» then find the equation of each of them. 


If the circle C, is the image of the circle C; X 


by translation (— 4 » 3) 


Find the equation of the circle С, 


u Show with reasons which of the following equations represents a circle and which of 


| them does not represent a circle : 
(10)х?+ху+у?=25 (000) х2+у?+8Х-16у-1=0 
(3) 0]х2+2у?+6х-5у=0 (4) [12 Х2 +2у2+3у-8=0 
(5) (Х+ у) -3 Х+бу-4=0 (6) X? +у2+ Х+2у+7=0 
(7) х2+у2+2Х-4у+5=0 (8) 1х? + Fy? +X-8=0 


(9 Х2+ Х=у2+у+7 


|8. М, and M, are the two centers of two circles where М, = (25-1) M5 2 C1» 3) 


Find the equation of each circle given that each of them passes through the centre of the other. 


ED Prove that the two circles: X? + y*-2X+6y+1=0 AX? +4 у -8 X+24y+15=0 
J y 


4 


are concentric and find the radius length of each of them. «352,5 length unit » 
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10) Show which of the following points belongs to the circle C whose equation : 
2 
(X – 6 + (у + 1)? = 25 , then determine the position of each of the other points with 
respect to the circle C where: A (9 3) »B (755) »CG 33) »D(2 ,- 3) 


(И A circle of centre (2 »— 1) passes through the point А = (— 1 » 3). Show the positions of 
c] 
the following points with respect to the circle M: B-(254),C2(-3,1),D- (1,2) 


FTI Determine the position of the straight line with respect to the circle (X + 3)? + (y -4 = 9 
o 
If the equation of the straight line is : 
(DL,):3X-4y+5=0 (2)L,:6X-8y+23=0 (3)L,;:3X-4y+10=0 


13) Determine the position of the straight line L : 5 X — 12 y + 13 = 0 with respect to the circle 
Хх?+у?-6х+4у-12=0 


(11 Determine the position of the circle C, : (X — 5)? + (у + 2: = 4 with respect to the circle 
a P 1 
›С,:(Х+7)?°+(у-3)%=1 
9 Are the two circles C, : Х2+у2-10 Х-8у+16=0 
3 
and C, : X + у?+14Х+10 y – 26 = 0 touching externally ? Explain your answer. 


16) Prove that the two circles : (X - 2? 2 1— y? , х?+у?-2Х-8у—19=0 


are touching internally. 


Ш If the two circles Сү: (X+ 2)2 + (у + 1? =k $C, : (X- 3)? + (y – 1)? = 16 are touching. 


ә 


^ Find the value of k 81 or 289 » 


18) Prove that the two circles : X зуы 1220 , х?+у?+2Х-4у-4=0 
`` touch each other and find the coordinates of the point of tangency » then find the circle equation 


whose centre is the point of tangency and passes through the center of the second circle. 


1 Write the equation of the unit circle and if the point (2 a cos Ө » 2 a sin Ө) belongs to this 
> 


circle. Find the real values of a (i.e. a ER) 
E) Find the value of h € R which makes each of the following represents an equation 
1 of circle : 
(1)X?+y?-2X-4y-h+2=0 | (2) х2 +y?+4X-6y-h?+4=0 
(3)X?+y?-4hxX-2hy+10(h-1)=0 (4) X?+y?+6X+8y+h?-3h+15=0 
(5)X?+y?+2hX-6hy-2h?+12h-3=0 
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gl Find the value of a in the equation : 


9 


Х2+у2-2 Х+4у+2 а 3 = 0 in each of the following cases : 

(1) The equation represents a circle. 

(2) The equation represents a circle passing through the origin point. 

(3) The equation represents a circle touching X-axis. 

(4) The equation represents a circle touching y-axis. 

(5) The equation represents a circle touching the straight line: 3 Х+4у+ 15 20 


(6) The equation represents a circle of diameter length 14 length unit. 


Write the general form of the equation of a circle if : 

(1) Its centre M (5 » 4) and touches the straight line X = 2 

(2) Its centre M (5 » 3) and touches the straight line passing through the two points 
(357) ›(-1›3) 

(3) Its centre M lies in the first quadrant and its radius length = 3 length unit 
and the two straight lines X 2 1 » y 2 2 are tangents to it. 

( 4 ) Its radius length = 5 length unit and touches X-axis at the point (4 » 0) 

( 5 ) Its radius length = 34 unit and touches y-axis at the point (0 » — 4) 

( 6 ) Touches the two coordinate axes and passes through the point (~ 2 » – 4) 

( 7 ) Touches X-axis at the point (— 3 » 0) and touches also y-axis 


( 8 ) Touches X-axis at the point (— 2 » 0) and intercepts from the positive part of y-axis 
a chord of length 443 length unit. 


( 9 ) Touches y-axis at the point (0 » — 1) and intercepts from the negative part of X-axis 
a chord of length 446 length unit. 


(10) Touches the X-axis and passes through the two points (2 » 1) › (-5 » 2) 
(11) Touches y-axis and passes through the two points (— 4 » 2) »(— 122) 
(12) Its centre lies on X-axis and passes through the two points A (1 »3) ›В B (2 »— 4) 


(13) Passes through the origin point and intercepts from the two positive parts of 
the X-axis and y-axis two parts of lengths 12 » 16 length units respectively. 

(14) Its centre lies on the straight line : y — X = 1 and passes through the two points 
А=(–2»4) » B=(6 58) 


|109 


UNIT 


2 @Remember € OApply e Higher Order Thinking Skills 


(15) Its radius length = y 85 length unit and passes through the two points 
А=(-1 »2) „ В = (3 ›4) 
(16) Its diameter AB where A and В are the points of intersection between the circle 


х? +у2+2 Х+4у = 0 and X-axis. 


[23] Find the area of the equilateral triangle which its circumcircle is : 


х?+у?+х-4у-2=0 


FT) (11 Find to the nearest cm? the surface area of a regular pentagon. If the circle : 


хе у? +6 X- 12 у + 5 = 0 passes through its vertices knowing that each unit in the 


coordinate plane represents 5 cm. «2378 em: 


1) Find the surface area of the regular hexagon which its circumcircle is : 
3 


х2 +y*-10X+6y+25=0 


FI] Find the surface area of a regular polygon of 12 sides and the circle : 
б) 


X? + y? – 16 = 0 passes through its vertices. 


©) Find the equation of the circle whose radius length = 5 length unit and the equations of 
2 
two straight lines carrying two diameters in it are: 3 Х+у+2=0 ,4Х-у-16=0 


» then prove that the point (5 » — 4) belongs to the circle. 


Ya 


FT] Find the equation of the circle whose radius length equals the radius length of the circle : 
@ 
х? +у2 2 xX cos @-2ysin@-8=0 
and the equations of two straight lines carrying two diameters in it are 


X+y=0 > т=(1›5)+К(1›2) 


(1j Find the equation of the circle which passes through the two points of intersection of the 
+ 
two circles X? + y?— 10 X 20 and X? + у? +2 X- 12 = 0 and whose center 


(1) The origin (2) The point (2 » 0) 


Е Prove that the points: А=(0»—1) » В=(-1,0) » С=(-9 „0) Пе on circle whose 
о 


centre is М = (-5 »— 5) » then find the equation of this circle. 
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ЕП If the points: A=(3 »-2) » В=(3»8) » С=(—1›0) belong to one circle» 
о 


prove that AB is a diameter in it » then write the general form of its equation. 


EH Prove that the triangle whose vertices are A (8:0) › B (056) » C (0 +0) is right-angled 
о 


» then find the equation of the circle which passes through its vertices. 


EE) Prove that the points: А = (2,0) » B=(450) > С=(1 „зз ) are the vertices of 
© 


the equilateral triangle ABC » then find the equation of the circumcircle of A ABC 


Find the equation of the circle which passes through the points : A= 25-1)» 
о 


В=(-2,0) » С=(0 ›-9) and determine its centre and its radius length. 


Е ra=6 ,0 » В=(0,9) » С=(0»,1) » Dz(-152) 


Prove that the quadrilateral ABCD is cyclic. 


Find the general form of the equation of the 
| circle М in each of the following figures : 
(1) The circle passes through the 

origin point and passes through 


the two points A and B 


(2) The circle touches the two 
coordinate axes at A and B and 
the length of MO = 24/2 


(3) The centre of the circle lies on 
y-axis and the circle intersects 


y-axis at A and B 
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(4) The straight linc whose equation 
is Х— 3 y = 0 passes through 
the centre of the circle and the 


origin point. 


(5) The circle touches X-axis al 
A and intersects y-axis at B 
and C 


(6) The straight line L: 
| 2 Х-Зу= 1 passes through 
the centre of 
the circle and the two 
straight lines y 25 ›у=-3 


are tangents to the circle. 


(7) The straight line L touches the 
circle at A (6 » k) and makes 
an angle of measure 30? with 
the positive direction of y-axis 
and the circle touches X-axis 


also. 


(8) The circle touches X-axis at 
B and touches 
the straight line 
X=2atC 
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C (0 › 12) 


Exercise Nine 


(9) The circle touches y-axis 
at the point (0 » 4) and 
the straight line L passes 
through the centre of 
the circle and the two 
points А (0 » 2) and B (- 1 »0) 


37 In the opposite figure : 

The two coordinate axes touch 

the circle M at A and B. 

If the straight line 4 X +3 у – 12 = 0 
is a tangent to the circle M at C 


Find the equation of the circle. 


[38] In the opposite figure : 
The straight line L touches the circle 


at A (2 » 3) and intersect X-axis at 


В (-2,0) 


Find the equation of the circle M 


In the opposite figure : y 
о 
| If OA | АВА (8 »4) Ави 
Find the equation of | 
X 5 
—0 B = 


the circle which passes through 


the points A » B and O 
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Third \ Higher scis Ч 


ЕЕ Choose the correct answer from those givens : 


(1) The equation : (К – 2) X? -(2-k)  -k X4 3ky —25 50 oe 


(a) represents a circle when К = 2 
| (b) represents a circle when k z 2 
(c) represents a circle when k ER 
(d) does not represent a circle whatever the value of k. 
4 (2) The height of a right circular cone is 6 length units and the equation of its circular 
base is X? + y? = 64 in the X y – plane › then the volume of the cone = .......... 


cubic units. 


| @96л (999m Юл Ил 
4 (3) The least distance between the y-axis and a point on the circle whose equation : 
| (X—7)? + (y -5Y = 16 is -= length units. 

(a) 11 (b) 3 (с) 5 (d) 7 


© (4) Number of circles touch the coordinate axes and their centres lie on the circle : 
х?+ у? = 25 equals ........-. 
(а) zero (b) 1 (c) 2 (d) 4 


(5) In the opposite figure : 


The equation of the circle is ..-....--. 8 length units 


2 2 
(а) ee ус * 2 length units 
(b) Х2 + y? = 16 ха — 
(с) X? + y? = 64 
(d) x? + y? = 100 
y 
* (6) In the opposite figure : 
| The equation of the circle is .......... (0,8) 
(а) (X+ 4 + (у + 1)? = 65 
А M (K,0) 
| (b) (X- 6)? + (у — 2)? = 64 x _ x 
(-4,0 
(c) (X 4) + (y - 1? = 65 
(d) (X - 4 + (y - 2? = 64 0,- 
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Exercise Nine 


~ (ПО the origin „ОА and OB are two tangents to the circle х?+у?-10Х+4у+6=0 
» then the centre of the circumcircle of A АОВ is «+--+ 


ЫС) (e) ө) of) 


| 
5 (8) The length of ће common chord of the two circles Х 24 y? -10x-10yz0 
and X? + y? - 6 X +2 y - 40 =0 equals сезе length unit. 


(a) 542 (b) 10 (c) 12 (d) 104[2 


EJ 1 the opposite figure : 
If each of the two circles M and N 
touches the two coordinate 


axes and the equation of 
the line of centres MN is: у= 2 Х + 1 


Find the equation of each of the two 


circles M and N 


ЕЗ In the opposite figure : 

“~ 

ABC is an equilateral triangle its sides 
touch the circle M 


Find the equation of the circle M 


о In the opposite figure : 

"* A semicircle » its centre N lies on y-axis 
and touches a circle M at C and the 
circle M touches X-axis at A where 
А= (8 › 0) ИВ = (0 5 16) 


Find the general form of the equation of the circle М 
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2 @Remember Ф 
N, Life applications 


ge [3 Town designing : 
| Inthe drawing for one of the cities in a perpendicular coordinate axes plane » where each 
unit in it represents 5 metres. It is found that the circle : X? + у 5658 у+11=0 
represents опе of its squares. Find to the nearest squared metre the area of ће 


square (x = 22) 1100 т 


$ Higher Order Thinking Skills 


RË Marine navigation : A radar is located in the position A (7 ›— 9) and cover a circular 
* region. The length of its radius equals 30 length unit. Write the equation of the circle that 
determine the radar range in the coordinates plane. Can the radar observe a ship in the 
| position B (25 » – 30) 2 Explain your answer. 
E Architectural design : 


"^ An architect designs a building in the form of a regular octagon. Its vertices passes by 
acircle X? + y? -4 X + 12 y – 60 = 0 Calculate the area of the building to the nearest 


squared unit. «200 ү 2 square units » 


п Industry : 


The opposite figure shows a pulley A in 
a machine touching the two coordinate 
axes › it rotates by a wire passing оп E 
a small pulley B which the equation of | Ек 

its circle is: X? y? + 14 Х + 45 =0 x 4 © + Or => 


Find : 


(1) The equation of ће circle of the pulley A given that its radius length = 5 units. 


(2) The distance between the two centres of the two pullies if the plane unit 
represents 6 cm. 


ГВ | Industry : y 
* The opposite figure shows two gears in S 

a machine such that their centres lie on a straight ( | ) | 
line parallel to y-axis and the maximum distance BW" 
between their edges is 10 units. ) | 
Find the equation of the circle of the small gear ЗЕЕ | 
given that the equation of the great gear is : €— вљи. 
X у 104-8224 39d 
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Accumulative quizzes 


> First : Accumulative quizzes on statics. 


> Second : Accumulative quizzes on geometry and 
measurement. 


First Accumulative Quizzes on Statics 
Total mark 
| Quiz |1| on lesson 1 — unit 1 


Answer the following questlons : 


First question Y 4 marks 1 mark for each item | 


Choose the correct answer from those given : 
— A A —— ША 
(1)F,=2i+3j » В, = i+ j where Е, » Е, are measured in newton then the 


magnitude of their resultant --------------- newton. 


(a) f2 (45 ori (4) 5 


( 2) Two forces are equal act at a point and the measure of the angle between them is — 


and their resultant is 3 newton » then the magnitude of each is сео newton. 
(a) 3 (3 (93 (@ 343 
( 3 ) The resultant of two forces acting at a point is maximum when the included angle 


between them is equal to се: 


(a) zero (b) 60? (c) 120? (d) 180? 

( 4) The magnitude of the resultant of two forces 3 » 5 newton and the measure of their 
included angle is 60? equals 07 newton. 
(a) 2 (b) 6 (c) 7 (d) 8 


Second mem 3 marks | 


The magnitude of two forces are F » 4 newton acting at a point » and the measure of the 
angle between them is 120? » the magnitude of their resultant equals 443 newton ; find 


the magnitude of F and the angle measure between their resultant and the force F 


Third question Y 3 marks | 
The magnitude of two forces are 4 » F newton acting at a point » and the measure of the 


angle between them is 120° ; their resultant is perpendicular on the first force. Find the 


value of F 


Le] 


=== Accumulative quizzes | > 


Total mark 


| Quiz |2. till lesson 2 – unit 1 


Answer the following questions : 


First question B 4 marks 1 mark for each item 


Choose the correct answer from those given : 


(1) Two forces of magnitude 3 F and 2 F intersecting at a point and their resultant is 5 F » 
then the measure of the angle between them is «7 
(a) zero? (b) 60? (c) 20? (d) 180? 

( 2) As resolving the force R into two forces Е, and F, making with R two angles of 
measure 0, and Ө, on both sides of R respectively » then the magnitude of F, БЕ 


R sin 0, R sin 0, R sin Ө, R sin (0, + 0) 
a) = — (b) —— (6) ——— ——— ——— ——— 
sin (0, + 0,) sin (0, = Ө.) sin (Ө, + 9,) sin 0, 


(3) Two forces of equal magnitudes » inclosing between them an angle of measure 90° 


If the magnitude of their resultant is 8 N › then the value of each force measured in 


newton is «68 
(a) 242 (b) 4 (с) 442 (d) 8 
(4) In the given figure : " 
By 2e "s 
(a) 12 cos 75? (b) 12 cos 45? 4 
(с) 6 sec 45° (d) 6 csc 75? A s 


Second question | 3 marks 


Two forces of magnitudes 4 » F newton act at a point and the measure of their included 
angle is 135° Given that their resultant makes angle 45° with the force F » find F and the 


magnitude of their resultant. 


Third question | 3 marks 


Resolve a force 100 newton in two directions the first inclines by 60° to the force and the 


other by 30° in the other side of the given force. 


ка 


= 
——M 
о 
T 


ү т E Statics ———— 
Total mark 


till lesson 3 — unit 1 


Answer the following questions : 


Fst cuestion TE 
Choose the correct answer from those given : 


(1) A body of weight (W) is placed on an inclined plane makes angle of measure Ө to 


the horizontal then the component of its weight in direction of line of greatest slope 


1 mark for each item - 


equals III 
(a) W cos 0 (b) W sin 0 (c) W tan 0 (d) W 
( 2 ) Two perpendicular forces of magnitude 12 newton » 5 newton act at a point » then the 
magnitude of their resultant = «+--+. newton. 
(а) 17 (b) 7 (c) 13 (d) 14 
AN ON == & os А 
i-j › F,=4 1-0 jand their resultant 


— A A — 

(3) Given : F, 23 1-2] » F,=a 
— ^ A 

К =6 1-4] › Шепа+Ь= .........-.. 


(a)2 ()-2 
(4$jGivniB,-51 « P,271-5] » Ris their resultant then | R le 
1 2 


(а)]5+{]74 ^ (549 (c) 13 (912-45 
ELM 
Three coplanar forces of magnitudes 85 » 75 550 412 кам. act at a point » the first acts 


towards East » the second towards 30? West of the North and the third towards West South. 


(c) zero (d)-1 


Find the magnitude of their resultant. 


Third question ] 3 marks | 


Two forces act at a point » the maximum value of their resultant is 32 kg.wt. and the 


minimum value of their resultant is 12 kg.wt. Find the magnitude of each force › then find 


the magnitude of their resultant when the angle between the two forces = 60° 


Га | 


Accumulative quizzes | | 


Total mark 


\ 


| Quiz |4 till lesson 4 — unit 1 


Answer the following questions : 


First question | 4 marks 1 mark for each item | 


Choose the correct answer from those given : 


(1) Three equal forces in magnitudes act at a point and the forces are in equilibrium 


» then the measure of the angle between any two forces = ...-.... 


(a) 60? (b) 90? (c) 120? (d) 150° 

( 2) The maximum and minimum value respectively of the resultant of the two forces of 
magnitudes 8 › 13 newton аге newton. 
(а) 13 ›8 (b) 13 ›5 (c) 21 58 (d) 21 »5 

(3) Two forces act at a point of magnitudes 5 » 3 newton and the measure of the angle 
between them is 60° then the magnitude of their resultant (R) equals сес: newton. 
(a) 2 (b) 7 (c) 8 (d) 5 


(4) Two forces of equal magnitudes » the magnitude of their resultant is 3 newton and 
the measure of the angle between them is 4 ə then the magnitude of each з 


newton. 


аз 03 © 3 (a) 343 


Second question 3 marks | 


A body of weight 300 gm.wt. is placed on a smooth plane inclined to the horizontal with 


an angle whose tangent equals Е The body is prevented from sliding by a force makes 


with the line of the greatest slope an angle of measure 30° upwards. 


Find the magnitude of the force and the reaction of the plane. 


Third question Ei 3 marks ) 


ҤБү=51+3] , F, =ai+6j , F; = 14i b j are three coplanar forces meeting at 


a point and their resultant is R- (10 De 1) » then find the values of a and b 


сео oja Y Nah гА oleh \ лыш yale! | 9 | 


Statics 


Total mark 


| Quiz |5 til lesson 5 — unit 1 


Answer the following questions : 


The magnitudes of two forces F ‚}2Е newton act at a point and their resultant is 
perpendicular to the first force. Find the angle between the two forces and prove that the 


magnitude of their resultant equals F 


Second question" | 2 marks 


The opposite figure represents the forces 16 » 16 


, 1212 newton which act in the square ABCD in 
the directions AB » AD » СА respectively. Find 


the magnitude and direction of their resultant. 


Third question 182777771 


A smooth sphere of radius length 30 cm. and of weight 10 gm.wt. rests on a vertical 


smooth wall. It is suspended by a string of length 30 cm. » one of its ends is attached to a 
point on the surface of the sphere and the other end is fixed at a point on the wall above 
the tangency point of the sphere and the wall. 


Find the magnitudes of the tension in the string and the reaction of the wall 


Fourth question 2 marks | 


Three coplanar forces of magnitudes 5 » 10 » 41 7 newton act at a point › the measure 


of the angle between the first two forces equals 60° » find the greatest and the smallest 


magnitude of their resultant. 


| 10 | 


| Second | Accumulative Quizzes on Geometry and Measurement 
Total mark 
c" p on lesson 1 — unit 2 


Answer the following questions : 


First question ] 5 marks 1 mark for each item 


Choose the correct answer from those given : 


(1) All the following cases determine a plane except ........-...... 
(a) a straight line and a point not on it. (b) two different parallel straight lines. 
(c) two intersecting straight lines. (d) two skew straight lines. 


( 2) The number of planes which passes through 3 non-collinear points equals з 


(a) 1 (b) 3 (c) 6 (d) infinite numbers 
(3) The skew песе ст 

(2) never intersect. (b) are not perpendicular 

(c) are not parallel. (d) are neither parallel nor irtersectine 


(4) In the opposite figure : 
The plane X fN the plane Y N the plane ABC = ++ 


(a) {A} (b) the straight line L A 
(с) AC (d) AB р 1 


(5) If AB// plane X › then AB N X = == 
(a) AB (b) AB (c) AB (à @ 


Second question" 5 marks 1 mark for each item | 


By using the opposite figure state : 


(1) Two parallel planes. 


( 2) Two intersecting planes. 


( 3) Two skew straight lines. 
( 4) A straight line and a plane which are parallel. 
(5 ) The intersection line of the plane ABBA with the plane ACD 


Geometry & Measurement 


Total mark 


| Quz |2 till lesson 2 — unit 2 E 


Answer the following questions : 


First question | 4 marks 1 mark for each item 


Choose the correct answer from those given : 
( 1 ) Which of the following nets does not make a regular quadrilateral pyramid when it folded ? 


/\ AN А aW 


= MS = \ 
A Lib > 0O 
NN 


=== 
7X / 


м. 
"е 


(а) 
( 2. ) The volume of a regular quadrilateral pyramid 12 ст? and its height 4 cm. then the 


length of its base side = e- em. 
(a) 1 (b) 2 (c)3 (d) 4 
(3) Aregular quadrilateral pyramid » the length of its base side is 10 cm. » and its lateral 


height is 13 cm. » then its volume in cm? = 


(a) 4 x (10)? x 13 (b) 1 x (102 x 12 


(c) 4 x (122 х 13 (d) 1. х (13)2 х 10 


( 4) If the sum of edge lengths of a triangular regular faces pyramid equals 18 ст. 


» then its total area = eee cm? 
. 2742 2743 2743 
(a) ae (b) | (c) ЌЕ (d) 973 


Second дцезНоп 3 marks 14.marks for each item | 


The side length of the basc of regular quadrilateral pyramid is 20 cm. and its height 


is 1013 cm. 


Find : ( 1 ) The lateral area. ( 2 ) The volume of the pyramid. 


Теа аџезћоп 3 marks 


A regular hexagonal pyramid › the side length of its base = 12 cm. and its slant 


height = 1043 cm. Find its total area. 


12 | 


Accumulative quizzes | 


Total mark 
| Quiz |3) till lesson З – unit 2 
Answer the following questions : 
| First question |] 4 marks | 1 mark for each item = : 
Choose the correct answer from those given : 
( 1 ) The lateral area of a right cone whose base radius length is 6 cm. 
and its height = 8 cm. is «+e cm? 
(а) 607 (b) 28 7X (c) 10 7t (d) 48 Л 


( 2) A regular quadrilateral pyramid of base side length 10 cm. and its lateral height 13 cm. » 


its lateral area ш 

(a) 260 cm? (b) 360 cm? (c) 130 em? (d) 520 cm? 
( 3) The number of planes passes through 3 collinear points is > 

(a) zero (b) 1 (c) 3 (d) infinite. 


(4 ) The volume of a regular quadrilateral pyramid whose base perimeter 36 cm. and its 


height 10 cm. equals сезе cm 
(a) 810 (b) 180 (c) 360 (d) 270 


Second sueston EP 


The base length of a regular quadrilateral pyramid is 18 cm. » its volume is 1296 cm? » 


Find its lateral height and its lateral area. 


| Third question Y 3 marks | 


Find the radius length of the base of right circular cone whose total area 616 Jt cm? and 


the length of its drawer is 30 cm. 


[ 13 | 


Geometry & Measurement 


Total mark 
| Quz 4 till lesson 4 — unit 2 
Answer the following questions : 
| First question ` ШОШ 1 mark for each item 
Choose the correct answer from those given : 
( 1 ) The centre of the circle : x2 a: y 2-6 X 4 8 y = zero is the point e=- 
(а) (3 »—4) (b) 4 :-3) (c) C3 $4) (d) C4 »3) 
( 2 ) The circumference of a circle whose equation : (X — 3)? + (у + 2)? = 25 equals ессе 
(a) 2 Л (b) 3 7t (c) 10 7t (d) 25 7t 
( 3 ) The lateral area of a right cone whose base radius length 6 cm. and its height 8 cm. 
equals ------------. cm? 
(a) 60 7t (b) 28 Л (c) 40 Jt (d) 48 Tt 


( 4 ) The point which lies on the circle : (X — 2: + у: =13 


(а) (2 + 3) (b) G »-2) (c) (2 » 5) (d) (4 3) 


Second question 3 marks | 


Find the general form of the circle whose centre (— 2 » 5) and passes through (3 » 2) 
тн question Е 

The opposite figure represents the net of a solid where BC = 12 Л сш. 

‚ АВ = 10 cm. » calculate : 


( 1 ) The total area of this solid. " 


712 Лет 


(2) The volume of the solid. 


School book examination 


Answer the following questions : 


[1] Choose the correct answer from the given ones : 


( 1 ) Two forces of magnitude 3 F » 2 F and the 
magnitude of their resultant is 5 F » then the measure 
of the angle enclosed between the two forces equals .......... 


(а) zero? (b) 60° (с) 20° (d)-180* 
( 2) All of the following cases form a plane except .......... 

(3) a straight line and a point do not belong to it. 

(b) two different parallel straight lines. 

(c) two intersected straight lines. 

(d) two skew straight lines. 
(3) The point that lies on the circle (X — 2)? + y? = 13 ......... 

(а) (2 » 3) (b) (3 ›-2) (с) (2 5) (d) (4 $3) 


( 4 ) Two forces of magnitudes 5 » 3 newton and the measure of the angle enclosed 
between them is 60? » then the magnitude of their resultant R equals .......... 


(a) 2 (b) 7 (c) 8 (d) 5 


Ж (а) If the three coplanar forces F, =51+ 3] , F, =а1+ 6] , F, =-14i+ bj 
act at a point and their resultant R= (102 , i n) Find the values of a and b 


(b) A body of weight 300 gm.wt. is placed on a smooth plane inclined to the horizontal 
with an angle whose tangent equals —L the body is prevented from sliding by a force 
3 


E 


form with the line of the greatest slope an angle of measure 30° upwards. Find the 
magnitude of the force and the reaction of the plane. 


EJ (а) Find the general form of the equation of a circle whose centre (2 »- 1) and the length 
of its radius is 3 cm. 


(b) Auniform smooth sphere of weight 10 gm.wt. and radius length 30 cm. is hanged from 
a point on its surface by a light string of length 30 cm. and the other end of the string is 
fixed in a point on a vertical smooth wall. Find in the case of equilibrium each of : 


( 1) The tension in the string. ( 2) The reaction of the wall on the sphere. 


ЕЯ 


{С (а) A cube of wax with edge length 30 cm. transfer into a right circular cone of height 
45 cm. Find the length of the radius of the base of the cone» if 8 % of the wax loss 


during milting and transferring processes. 


(b) A uniform rod of length 100 cm. and weight 150 gm.wt. is suspended freely from its 
ends by two strings and the other ends of the strings are fixed in one point. If the lengths 


of the two strings are 80 cm. » 60 cm. » find the tension in the two strings. 


———— = School book examination S i 


E (a) ABCDEF is a uniform hexagon » the forces of magnitudes 8 › 67 3 › 5 and 443 


newton act on AB » АС» AD ; AE respectively. Find the magnitude and the 


direction of their resultant. 


(b) AB is a uniform rod with length 40 cm. and weight 30 newton is attached with a 
vertical wall by a hinge at A » the rod is kept in equilibrium horizontally by a mean 
of a light string connected by its ends with the rod at B and with the vertical wall at 
the point C above A by 40 cm. Find the magnitude of the tension in the string and the 


reaction of the hinge at A 


(т: буја ә] у Са OW Sol JE otis ука] Ө) 17 | 
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Final examinations 


> First : Examination models 


№ Second : Multiple choice examinations 
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Eye || 
[Model |1 fmm mL 


Answer the following questions : | 
ЕВ The total surface area of a right circular cone which its drawer length equal the diameter 
length of its base 15 


(a) 4712 (b 3712 (c) зг? (d) 4л? 


EJ if A ,В and С are three points identify a plane › then ст 


(a) АВ = ВС = СА (b) AB + ВС = AC 
(c) AB + BC» AC (d) AB - BC « AC 
EJ Two forces are equal act at a point and the measure of the angle between them is т and 
their resultant is 3 newton » then the magnitude of each is ·-------------- newton. 
СТЕ (b)3 or «b 343 


EJ The opposite figure represents a regular 
quadrilateral pyramid its height (h) 


» then the relation between 


X sy and his сене 

(a) X? +y? =h (b) x? +h? = y? 
Leaf 2 x\2 2 12 

о (2) +1 =у (а) (2) +y?=n 


E In the opposite figure : 


A body is in equilibrium under the action of 
three forces meeting at a point of magnitudes 
Е, » F, and F, newton » and the sides of the right-angled 


triangle are parallel to the lines of action of the forces in the 


same cyclic order › then Е; : F} : Fy = «e 
(a)3:4:5 (b) 3:5:4 
(c) 4:5:3 (d) 4:3:5 


Final examinations 


©) ABCDHE is a regular hes hexagon. Forces of of magnitudes 2» 443 98> 243 and 4 ке мм. act at 
point A in directions АВ, АС, AD, AH › АЕ respectively. 
Find the magnitude and the direction of their resultant. 


Е Volume of a regular quadrilateral pyramid is 400 cm? and its height is 12 cm. » then its 
lateral surface area = e сш. 


(а) 240 (b) 260 (с) 300 (d) 360 


EJ The area of base of a right circular cone is 36 Л ст? and the length of its drawer is 10 cm. 
» find its : 


( 1 ) Lateral surface area. (2 ) Total surface area. (3) Volume. 


©) In the opposite figure : 
If B (2 »0) ›С (8 » 0) » then the equation 
of the circle is ee | "a 
(а) (Х- 5)? + (y - 4! = 25 х А р: E 
(b) (X + 5)? + (у - 4 = 36 y 
(c) (X — 5)? + (y - 4)? = 36 
(d) (Х + 5)? + (у - 4 = 25 


О Two forces of magnitude 6 » Е kg.wt. act at a point and measure of the angle between 
them 135? ; if its line of action inclined by an angle 45? » with the line of action of the 


force Е » the magnitude of the resultant = ..........-..*. kg.wt. 


(a) 6 (5642 (c) 643 (d) 10 


ША body of weight (W) newton is placed on a smooth plane inclined with the horizontal at an 
angle of measure 30° and kept in equilibrium by the effect of force of magnitude 
36 newton acts in the direction of the line of greatest slope of the plane upwards. 
then the magnitude of the weight ............... 


(a) 36 (b) 7213 (c) 72 (d) 3643 


FE КЕ is the resultant of the two forces F} » F, and R is the resultant of the two forces 
Е, »- Е, › Шей о ; 


@)R+R=2F, (ob) R=R+2F, 
(c)R*+R?=2 (E T F2) (d) all of previous. 
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13 | The equation of the circle which it is the image of the circle : 
х?+у?-12Х+6у + 20 =0 by translation (X +2 »y -2) 
(а) X2 y? - 10 X +4 у 2020 (b) X? - 16 X + 10 y - 2020 
(c) (X 6)2 + (у + 3 = 20 (4) (Х— + (у SY = 25 


[14] A force of magnitude 573 newton act in direction 30° east of north » is resolved into 
two perpendicular components » then the magnitude of its component in direction 


the east = «ee newton. 


(а) 5 (b) 7.5 (6)-—— (d) 15 


B АВ is a uniform rod of weight 20 kg.wt. the end A attached to a hinge fixed on a vertical 
wall a horizontal force F acts at B » the body is an equilibrium when it inclined by angle 30? 


with vertical » find the magnitude of each of the force and reaction of the hinge. 


О In the opposite figure : 
If the resultant of the forces (in newton) 
acts along y-axis 


s then F = vr newton. 
(а) 8 (b) 6 
(c) 14 (d) 2 


[17] А cube made of мах ; its edge length = 20 cm. it is melted and converted to a right circular 


cone of height 21 cm. then the radius length of the base of the cone = 777 cm, given that 


12% from wax had been lost during melting and reforming. (n = 22) 


9 
y= (b) 10472: (с) 160 


(4) 845 


(©) The opposite figure represents net 


of a cone where the central angle a 
of its circular sector = Ө › 180° < Ө < 360° с) 
a еп 68 


(a («2r (b 2r 
(c)e 22r (ф {>21 үү 


Т] Which of the following system of forces can not be equilibrium ? 
(a) 10 newton » 10 newton » 5 newton. (b) 4 newton » 6 newton » 8 newton. 


(c) 11 newton » 7 newton » 8 newton. (d) 8 newton » 4 newton » 14 newton. 


[21] 
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x 
Ef the equation(X y 25 = О represents a circle » then the length of its diameter 
M 
IS eee : length unit. = 
(а) 10 (b) 20 (с) 100 (4) 200 


Ei The magnitudes of two forces, meeting at a point» are SF › ЗЕ 5 then the magnitude of 
their resultant can not be equal to ............... 


(a)2F (b)342F (ОВЕ (ф53ЗЕ 


[22] In the opposite figure : 
The weight of a body is 150 gm. wt. 
It is tied by two perpendicular 
strings their lengths are 60 cm. › 45 cm. 


and the other ends are fixed at C and B 150) 
on the same horizontal line» then T,- Ty 2 gm.wt. 
(a) 120 (b) 90 (c) 60 (d) 30 
FE) Two lines are skew Ub sin 
(a) they are not parallel. (b) they are not intersecting. 
(c) they are not coincident. (d) they are not on the same plame. 


EL The point which lies on the circle (x — 2)? + yY? 13 
(a) (2 »3) (b) (3 ,-2) (c) (2 »0) (d) (4 $3) 


mega 
Model о a 


Answer the following questions : 


Апу three points are поп-со пеаг identify -.............. 
(a) 1 plane. (b) 2 planes. (c)3 planes. (d) 4 planes. 


EJ When the two forces 6 and 8 newton are perpindicular » then the sine of inclinition angle 
of the resultant with the first force equals чесе. 


4.3. ‘hy 4 59. 4 
(а) 5 (b) 5 (@) (d) 3 
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ED The centre of the circle : X? + y2- 6 X+ 8 y -0isthe point = 
(а) (3,—4) (b) 4 ›3) (c) C3 54) (d) (C3 »-4) 


EP Three forces are equal in magnitude and meeting at a point are in equilibrium » then the 


measure of the angle between any two of them is ·-------.------ 


(a) 60° (b) 120° (c) 90° (d) 150° 


a The volume of the right cone » if the circumference of its base is 44 cm. and its height is 
15 em. equals «e cm? (x = 2) 


(а) 77 () 105 (с) 110 (d) 770 


6 | Two forces of equal magnitude meeting at a point and the magnitude of their resultant 
equals 12 kg.wt. if the direction of one of them is reversed then the magnitude of the 


resultant becomes 6 kg.wt. Find the magnitude of each force. 


GD The forces of magnitudes 2 Е 5 3 Е and 4 Е newton act on a particle in the directions 
parallel to the sides of an equilateral triangle in the same cyclic order. 


then the magnitude of the resultant of these forces = «+++ newton. 


(а) SF (b)243F (с)үз Е «Е 


KJ АВСРЕЕ is a regular hexagon › the force of magnitude 20 newton acts along AD ois 


resolved into two components in directions AC › AF » then the component in direction 


AE equals сео newton. 
(a) 10 (b) 103 (c) 20 (9) 2043 


EB тле equation of the circle which its centre is (2 » — 3) and touches the straight line which 
its equation is: 3 Х-4у+2= 01 ............... 


(a) (X - 2 + (у + 3)2= 2 (b) (X + 2 + (y - 33 =4 
(с)х?+у?-4Х+бу=12 (d) (X - 2)? + (у + 32 = 16 


Wir the length of the base side of a regular quadrilateral pyramid is doubled. 


» then its volume «e 
(a) will doubled. (b) will be three times. 


(c) will be four times. (d) will not change. 


dir Final examinations 


Gi} In the opposite figure : Sp) 


ABCDEF is a regular hexagon » then the resultant 6P) 


of these forces should be in direction e77- F C 


(a) AD (b) DA (AF) 
(c) AC (d) EA А25 


БЛ A regular quadrilateral pyramid » the side length of its base = 40 cm. » and its lateral 
height is 25 cm. » find : 


(1) Height of the pyramid. ( 2 ) The lateral surface area. 
( 3 ) The total surface area. (4) Its volume. 
Би =51–3] » Е,=-71+2] » Б,=2Ї+] o then = <= 
AC On a А ад ~ 
(a)7i -2j (b) 141-4] (c) - 141 4j (d)0 


ED The ball of a pendulum of weight 600 gm.wt. is displaced unitl the string makes an angle of 
measure 30° with the vertical under the action of a force perpendicular to the string. Then the 
magnitude of the force = v- dynes. 

(а) 30013 (b) 1200 (c) 300 (d) 30042 


[15 | Two forces F › Е act at a particle and the magnitude of their resultant is F » then the 
measure of the included angle of the two forces = eee 


(a) 60? (b) 45° (c) 120? (d) 135° 


ЎА circular sector made of paper its radius length is 36 cm. and its central angle is 210° » 
folded to a right circular cone » find its height. 


@ і the opposite figure : 


If the equation of the straight line l 


is * + i = 1 »then the equation 


Straight line ( 
. А у 
of the circle is e 


(a) (X -2? +(у -2? =4 а 
(b) (X—2)? + (y - 202 = 16 
(c) (X + 2? + (y + 2? =4 

(d) (X + 27 + (у + 2? = 16 
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6) The ratio between volume of a regular triangular pyramid and volume of greatest cone 
can put it inside the pyramid equals -+ 


33 ө 318 {з 33 


3 
(a) = © -х- (d) a> 


60) m the opposite figure : 
Tf vertical component of the force (F) 
of a person uses a spanner is 60 newton 


» then the horizontal component of F 


equals А newton. 
(a) 30 ыз 
(с) 60 (d) 75 


E The magnitude of two forces 4 » 6 М. and the magnitude of the resultant is 10 М. » then 
the measure of the angle between the two forces equals ............... 


(a) 0° (b) 90? (c) 180° (d) 45° 


E) The lateral area of a right cone» its base radius length is r » and its drawer / equals ............... 


(a) 2 лг! (6) 2x2! (c) n rd Darel 

EA In the opposite figure : © ® 
Particle A is kept in equilibrium under action 
of the three forces» as shown in the figure» |" 
where F is in equilibrium with two forces each of 
magnitude 8 N. and it makes with each an angle of ® 
measure 120°, then F = «+--+ N. 
(a) zero (b) 8 (c) 16 (d) 8 sin 120° 

[23] The centre of the circle : X? + y? -6 Х+8 y =0 15 the point ++ 
(а) (3 ›—-4) (b) (4 ,—3) (c) C3 › 4) (d) (C453) 


EL) Which of the following statements is not true ? 
(a) Any two points in the space have only one plane passing through them. 
(b) Any three non-collinear points in the space determine a plane. 
(c) The vertices of a triangle determine a plane. 


(d) Every two intersecting straight lines are contained in one plane. 
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Answer the following questions : 


[Dm 4 


isi 


ЕЙ Two forces of magnitudes 5 » 3 newton and the measure of the angle enclosed between 


them is 60° + then the magnitude of their resultant R equals сес 


{аў 2 (b) 7 (c) 8 (d) 5 


EJ The height of a right circular cone is 12 cm. and the length of its drawer is 15 cm. 
» then its volume = жөө ОП? 


(а) 324 T (b) 715 Л (c) 32 Л (d) 180 7t 


EJ The minimum value of resultant of two forces of magnitudes 5 » 9 newton and meeting at 


a point equals oee newton. 

(2) Zero (b) 9 (c)4 (d) 5 
ЕВ The least number of planes can determine a solid is ===- planes. 

(a) three. (b) four. (c) two. (d) five. 


ЕЗ A weight of magnitude 200 gm.wt. is suspended by two strings of lengths 60 cm. and 
80 cm. » from two points on one horizontal line where the distance between them is 100 cm. 


Find the magnitude of tension in each string. 


(©) The volume of a regular quadrilateral pyramid if the side length of its 


base = 18 cm. and the lateral height is 15 cm. is equal to сзсз cm. 


(a) 1156 (b) 1254 (c) 1308 (d) 1296 


EJ In the opposite figure : 
A vertical force of magnitude 75 newton is resolved 


into two components » one of them is horizontal (F,) 


and the other F, » then Е, = еее newton. 
(a) 75 (b) 7513 
(c) 150 (d) 1503 
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a Two forces of magnitudes 6 » 12 newton act at a particle » enclosed between them an 
angle of measure 120? , then the measure of the angle between the resultant and the first 


forces = ees 
(a) 120° (b) 60° (c) 90° (d) 30° 
EJ In the opposite figure : M 
The plane ABD П the plane MCD = ............... 
(a) AM (b) CD 
(c) {D} (d) MC 
D A 
B 


ÉL) The forces 8,413 ; 63 and 14 newton act at a point » the measure of the angle 
between the first force and the second force is 30° » between the second and the third 
is 120° and between the third and the fourth is 90° taken in the same cyclic order. 
Find the magnitude and direction of the resultant of these forces. 


E if the geometric centre of a regular hexagon is the origin and its area = 3 43 cm? 
» then the equation of its circumcircle is ен 


(a) X1 + у2 22 (b) X! « y?-4 
(с) Х2 +y*=6 (d) X? +y7=8 
[12 ње opposite figure : M 
A right circular cone in which m (Z AMB) = 30? A 
» the radius length of the base = 5 cm. 
» then its total area = cm? 
(a) 50 7t (b) 75 Ж Caci a^ 
(c) 1007 (d) 125 X 


13 | Two forces of magnitudes 6 » 2.5 newton » the magnitude of their resultant = 6.5 newton 
» then the included angle between the two forces is > 


(a) acute. (b) obtuse. (c) right. (d) straight. 


14 | A body of weight 100 newton is placed on a smooth plane inclines to the horizontal 
by an angle 30° » the body kept in equilibrium by a horizontal force. F М. 


and the reaction of the plane on the body. is В N. then F + R = vee N. 
(a) 1004/3 (b) SE (c) 20043 (d) 018 
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[15] In a trianglular pyramid of regular faces » if the sum of lengths of its edges = 36 cm. 
» then the height of the pyramid = ++: cm. 


(a) {6 (b) 246 (c) 6 (д) 4 


0 Prove that the two circles : 
X?^4y?-2X46y 4120 › 4х2 +4у2-8хХ+24у+15=0 


are concentric circles » and find length of radius of each of them. 


Ш In the opposite figure : 
The resultant of the forces 1042 » 1042 
› 20 newton acts in direction -+= 
(a) the eastern north. (b) the north. 


(c) the western north. (d) the western south. 


South 


the volume of hemisphere of radius length “r” equals the volume of a cone the length o 
E If the vol f hemisphere of radius length “т” equals the volume of he length of 
radius of its base = r and its height = h » then сс 


(аућ= 21 (b)h=2r (c) ћ= 212 (фћ=4т 

Т] In the opposite figure : Gon) (ом) 
The condition of equilibrium of the given Е Д 
forces is «e (8) 45 
(a) Е = 10 newton. (b) F= 1012 newton. 
(с) Е= 5 ^2 newton. (9) the system will not be equilibrium. 


(F) 


ET) The circumference of the circle whose equation : X? + y? = 815... 


(a) 8% (b) бал (о 242 x (d) 442 л 
Я Two planes coincide if they have -....- in common. 

(a) one point (b) two points 

(c) three collinear points (d) three non-collinear points 


ED Force of magnitude 442 N. acts in east direction. It is resolved into two perpendicular 
directions» then its component in the direction of north of the east 
equals isses М, 


(2) zero (b) 442 (c) 4 (d) 6 
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6) Which of the following nets cannot form а pyramid ? | 


(a) (b) (с) 


(4) 


Dita body is kept in equilibrium under action of two forces F, , F, > then HA 


(a) F, =F, (b) F, =F, 
(с) F, t E, = о (d) F, , E, are not on the same straight line. 


[ЕДЕ 
| моче! |4 e 
Answer the following questions : 


В In the opposite figure : 
The force of magnitude 12 newton 


is resolved into two components Еу » F, make angles 


of measures 30° › 90° » then E, = «c newton. 
(a) 10 (b) 1045. 
(с) 643 (d) 443 


Ят. height of a regular quadrilateral pyramid is 9 ст. and its volume = 300 cm? » then the 


side length of its base equals эз cm. 


(a) 5 (b) 10 (c) 15 (d) 20 


Ето perpendicular forces of magnitudes 12 newton » 5 newton › act at a point » then the 


magnitude of their resultant -=== newton. 


(а) 5 (b) 12 (c) 13 (d) 17 


EB ABCD ва rectangle which АВ = 6ст. › ВС= 8 сш. »а point E Є AD where AE = 6 cm. 
» the forces of magnitudes Е »5 › К 56 По newton асі along СВ СА» CD and EC 


respectively. If the system of forces are in equilibrium » then find value of each of F and K 


[28] 
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E АП of the following cases form a plane except ........ 
(2) a straight line and a point do not belong to it. 
(b) two different parallel straight lines. 
(c) two intersected straight lines. 
(d) two skew straight lines. 


QV ABC is right-angle triangle at B where AB = З cm. » BC =4 ст. › Шел the volume of 
the solid which generated by rotation of the triangle complete turn about BC 


(a) 16 JU (b) 18 7 (c) 15 7t (d) 12 9t 


БА right circle cone » its base on the coordinate plane with equation X* + у 2 = 36 if the 
height of the сопе = 8 length unit ; find : 


(1) Volume of the cone. ( 2 ) Total surface area. 


x 
©) The equaion(X y 8){ у |=0 
-2 
represents a circle its diameter length = length unit. 
(a) 2 (b) 4 (c) 6 (d)8 


EJ Two forces of magnitudes 4 › F newton act at a particle » the measure of included angle is 
120° , if line of action of the resultant is perpendicular to the first force » then magnitude 
of the resultant = newton. 


(а) 4*2 (5) 443 (c) 4 (8) 445 


Ma body of weight (W) newton is suspended by two light strings inclined to the vertical 
by angles 6° and 30° the body becomes in equilibrium when the tension of the first string 
equal 12 newton. and the other is 1213 newton › then the weight of the body 
ьн М: 

(а) 60 (b) 25 (c) 36 (d) 24 


[11] If F, , F, are two forces » then the he measure of t the angle enclosed between F, and the 
resultant of the two forces (Е, + Е, 2) › (Е, pa 2) equals 


(2) zero. (b) кап“ ! ( s ) 


(c) tan ! (=) (d) tan l feii =) 
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60 In the opposite figure : 
The volume of the regular quadrilateral 


pyramid in which the side length of its base = 18 cm. 


and the lateral height = 15 cm. ено cm? 
(a) 1296 (b) 1620 
(c) 540 (d) 1944 


[13] Find the equation of the circle which passes through the two points (1 ›3) » (2 »—4) and 
its centre lies on X-axis. 


52) In the opposite figure : 
The plane AA B f the plane ACC = 


(a) AA (b) BB 
(с) СС (d) АС 


{0 In the opposite figure : 
If OB = 5 length unit » 
then the equation of the circle M is +--+ 
(ај бе = ај“ (y-5y 225 
(b (X-2) + (у -57 =4 
(с) (X- S + (y - 2 = 25 
(d) X 5)? + (у -2? =4 


0 In the opposite figure : 
If the body is in equilibrium under acting 


of the shown forces »then m (2 Q) = оне 


(a) 30* (b) 60° 

(c) 45? (d) 15? Ww) 
Ш The radius length of the base of a right circular cone = 5 cm. and its total surface 

area = 90 Л cm? › then its volume = +--+ cm? 

(a) 105 7t (b) 95 IU (c) 100 д (d) 120 7t 
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{J In the opposite figure : 
The resultant of the system 
of forces “R” = =- newton. 
(a) 20 (by 1042 
(c) 10 (d) zero. 
ET) The equation 5 | __|= 36 represents the equation of а circle with radius 
length equals зз length unit. 
(a)3 (b) 6 (c)9 (d) 18 


ET] Three equal forces » intersecting at one point; are in equilibrium » then the measure of the 


angle between апу two forces = 


(a) 60° (b) 90° (c) 120° (d) 150° 


Я The ratio between the edge length of a uniform triangular pyramid : its height = 
(a2 : 3 (53:2 
(с)]6:2 (à 3:3 


EE) Two forces of magnitude 8 › Е newton › the measure of the angle between them ејо,л/ 


If their resultant bisects the angle between them » then F = ..........-..-. newton. 


(а) 242 (b)4 (с) 8 (d) 16 


EE) The opposite figure represnts a body 
remains in equilibrium under action 
of three forces F} » F, › Е, М. 


and the sides of the right angled triangle 


are parallel to the lines of action of these forces 
and in one cyclic order then Fy i Fy: Fy = 


(а)3:4:5 (b) 3:5:4 (c)4:5:3 (04:3:5 
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E) In the opposite figure : 
AB is a uniform rods its weight W, 


its end A is connected to a hinge fixed at a vertical wall» 


BCisa light string » its end B fixed to the rod 


and the other end C fixed at the vertical wall above A » 


then the reaction of the hinge ............... 


(a) is in AB direction. (b) is perpendicular to BC 
(c) is perpendicular to the wall. (d) bisects BC 


OR yO) 
| 
| Model | 5 мэз. 


Answer the following questions : 
ЕЙ The two straight lines are skew if they are «e= 
(a) not parallel. (b) not intersecting. 


(c) not coincident. (d) not contained in the same plane. 


EJ The lateral surface area of a right circular cone » radius length of its base = 6 cm. and its 


height = 8 cm. equals сезе ст“ 


(a) 60 70 (b) 28 Л (c) 10 3t (d) 48 3t 


[3] Two forces of magnitudes 5 F » 2 F and their resultant is 7 F newton » then the measure of 


the angle between them = 00e 


(a) 180° (b) 60° (c) 20° (d) zero. 


Gir F be equilibrium with two perpendicular forces of magnitudes 8 newton 


» 15 newton › then F = «ee newton. 


(a)7 (b) 17 (c) 23 (d) 742 


ED tf the three coplanar forces F, = 5143 j > F,=ai+6j , Б, -- 14 i b fact 


at a point and their resultant В = (10 2» + л) s then a+ b = сс 


(a) -1 (b) 1 (c) zero. (d) 14 


бос буја соја t | (al OW colat JE oli аа] [33] 
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{С} The total surface area of а right circular cone is 96 Л cm? , the length of its drawer is 


10 cm. Find the radius length of its base and its volume. 


L1 | A homogeneous smooth sphere its radius length is 10 cm. » its weight = 30 gm.wt. 
is in equilibrium by a string of length 10 cm. attached to a point of its surface and the 
other end of the string is fixed at the point in vertical smooth wall » find the tension of 


the string and the reaction of the wall on the sphere. 


[8 | The total surface area of a triangular regular faces pyramid which its edge 


length = lcm. is equal to ............... cm? 


(а) 243 £. wat (с) їз. É (d) 342 f 


E The area of any of the lateral faces of a regular quadrilateral pyramid equals to the area of 


its basc » if side length of its base = б cm. » then its volume = «ee ста? 


(а) 36 (b) 643 (c) 36115 (d) 216415 


KJ ABCD ва square of side length = 10 cm. » E is the midpoint of AB > forces of magnitudes 
2, 745 , 412 and 4 newton in directions CB › CE » CA and CD respectively » find 


magnitude and direction of resultant of this forces. 


Ш Two forces of magnitude F » гүз newton » meeting at a point and magnitude of their 
resultant = R, when the measure of included angle = 90° and the resultant became R, 


when the measure of the included angle = 150° » then ...-------..-. 


(a)R,=R, В, =2 R, OR=ŻR (R= 


{А The general form of the circle which its diameter AB » where A (2 +3) » B(—4 59) 


lS 
(a) X?^- y? -4X-6y «1820 (b) (X44)? + (у -9 = 72 
(с) Х2+у2-2 Х +12 у 41920 (d) X? + уг+2 X-12y +19=0 


13 | The maximum value of the resultant is 25 newton and minimum value of their resultant is 


13 newton of two forces » then their magnitudes аге ............... 


(а) 25 » 13 (b) 19 56 (c) 13 » 12 (d) 7 › 20 
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ЇЙ In the opposite figure : Ж 
The ratio between the lateral surface area 
of the cone MAB to the lateral surface area 
of the cone MAB equals «+--+: 
(a) 1:2 (b) 1:4 в A 
(c)1:6 (d) 1:8 


{9 In the opposite figure : 
M „Маге two circles touching externally their 
equations are (X — 2+ (y- 2} = 4 and 
(X— ay) + (у —b)* = 64 › thena+b= Е X x 
(a) 8 (b) 10 К 
(с) 18 (d) 28 


In the opposite figure : 


Net of a solid 

s its volume = + e ст 

(a) 25 Tt (b) 50 7t 
(c) 75 Ж (d) 100 7t 


GD A force of magnitude 40 newton acts vertically upwords was resolved into two 
components one of them is horizontal and its magnitude 20 newton » then the magnitude 
of the other = e newton. 


(a) 20 (b) 2042 (c) 10 (d) 2045 


{0 In the opposite figure : 
A weight of magnitude (W) newton is suspended in one end of a string 
and the other end of the string fixed in a point on a vertical wall 


» the weight is pulled by a horizontal force of magnitude Е newton 


till the string makes an angle Ө with vertical. 
Which of the following statements is not correct in equilibrium state ? 


(a) F 2 W tan Ө (D W4+F+T=0 
OT = Бе + Ww? (d) T=F+W 
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ЈА force F is resolved into two components Е, » F, to make with Е two angles of 


measures Ө, апа Ө, from its both sides respectively » then magnitude of Fis eee 


F sin 0, F sin 0, F sin 6, F sin (Ө, +9.) 


sin (0, +6,) ( sin (0, — 6.) (c sin (0, + 0.) sin 6, 


(a) 


FI) Three coplanar forces intersecting at one point and in equilibrium. If 3 and 7 М. are two 


forces of them; then the magnitude of the third force could be equals зеет N 


(a) 11 (b) 2 (c) 5 (d) 3 


FI) If a plane intersects a regular quadrilateral pyramid, parallel to its base» then the cross 
gular q P 


section shape is 


(2) a triangle. (b) a square. (c) a tectangle. (d) a circle. 


тыс pain on te once X? vy пе — 
(а) (0 $3) (b) 3 »-2) (с) (2 +0) (d) (4 $3) 


FE) If the resultant of the forces shown 


in the figure acts along the y-axis 


»then: FE = es N. 
(а) 2 (b) 6 
(c) 8 (d) 14 


Я In the opposite figure : 
AB is a rod fixed to a hinge at A to a vertical wall. 
It's kept horizontally by a string fixed to point B and 
the other end of the string is fixed to point C 


on the wall above A. 


Which of the following is the triangle of force ? 


(a) ADBE (b) ADEA (c) A ADE (d) A ACD 
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Answer the following questions : 


ED The lateral surface area of right cone » which the radius length of its base is г » and length 
of its drawer ( equals езе 


(а) 23t {г (02mír? (c) л т (а) wer? 


E Which two forces from the following pairs » could not have resultant with 


magnitude = 4 newton ? 
(а) 2 newton » 4 newton (b) 3 newton » 3 newton 


(c) 2 newton » 6 newton (d) 3 newton » 8 newton 


EJ тле point which lies on the circle (X — 2)? + у? -]13is- 
(a) 2 $3) (b) (3 ,-2) (c) (2 »5) (d) (4 $3) 


EJ Number of planes which carry faces of pentagon pyramid is +-+- 
(a) 5 (b)6 (c) 10 (d) infinite. 


Е in the opposite figure : 


AB is a uniform rod with length 20 cm. and its weight 2 30 newton 
attached by a smooth hinge fixed on a vertical wall in the end A and at 
the end B suspended by a light string with length 2042 cm. its other end 
fixed at point C on the wall above point A> if the rod is in equilibrium in 


the horizontal position › then the reaction of the hinge зз 


(a) act in direction AB 
(b) its line of action distant 10 cm. from the wall. 
(c) bisects BC 


(d) is of magnitude = 15 newton. 


Ga body of weight 340 gm.wt. is suspended by two strings with lengths 16 cm. » 30 cm. from 
two points on same horizontal line » the distance between them 34 cm. » then the magnitude 


of the tension of each of the two strings respectively = се N. 


(а) 10043 » 6013 (b) 1504 2 58092 (c)300 » 160 (d) 300 » 100 


Ea 
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ЕЕ The general form of the equation of circle its centre is (5 »— 4) and touches X-axis 


(a) X2 + y? -10 X+8y +25 =0 (5) Х? +у?-5Х+4у =0 
(c) X? фу - 10 Х+8 у= 25 (d) X? + y? 10 X-8y +25=0 


ЕЗ А uniform rod of length 100 cm. » and its weight 150 gm.wt. is suspended from its ends 
by two strings » the other end of each string fixed on the same point » if the lengths of the 


two strings are 80 cm. » 60 cm. » then find the magnitude of the tension of each of them. 


Gir Ris the resultant of F, , E, , RL F, and R = 4 F, » then the measure of the angle 


between the two forces P, » Е, ise 


(a) 40° (b) 120° (с) 135° (d) 150° 


ПА regular quadrilateral pyramid » the side length of its base 18 cm. If its volume is 


1296 ст? » then find the lateral height and lateral surface area. 


Ei Three coplanar forces of magnitudes 60 » Е and К newton meeting at a point and in 
equilibrium. If the angle between the 1% and the 279 forces measures 120° and between 


the 2™ and the 3"! measures 90° ; then the value of K = newton. 


(a) 3043 (b) 3042 (c) 30 (d) 60 


@ A right cone of volume 27 JU em? » circumference of its base 6 Л cm. 
s then its height. = oo cm. 
(a) 27 (b)3 (0343 (d)9 


(Е The ratio between the lateral surface area of the triangular pyramid of regular faces to its 
total surface area = 
(а)1:3 (bo) 1:4 (с)3:4 (d)1:2 


ПЈАВСРЕО is regular hexagon the forces of magnitudes 2 » 413 3413 ›4 Кемі. 
act at point À in directions АВ, АС, AE ; АО respectively. 


»then the resultant of this forces acts in direction of ............... 


(a) AC (b) AE (c) AD (d) AO 
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A The length of the tangent segment which drawn from the point (0 » 2 г) 


to the circle X? + y? =r? is ee length unit. 


(a)r (b)2r (с) з г (d) fis г 


 лвс is an isosceles triangle where AB = АС = 10 ст. » ВС = 12 cm. 
» rotates a complete revolution about BC 
» calculate the volume of the solid which generated by rotation. 


E ABCD ABCD is a cube of edge length = 20 cm. a right circular cone is put inside the 
cube such that the vertex of the cone is the centre of cube base ABCD » and base of the 
cone touches the sides of the base ABCD ; then the ratio between volume of each the 
cone and cube is «e 


ш д E 12 

(a) i3 (b) 4 (c) 3 (d) Tt 
ш the opposite figure : 
~ = — Е +F 

The force Е is the resultant of the two forces F} » F, » then І Е 2 = 

; былгай o sin 75° + sin 30° 
(a) sin 30° + sin 45 (b) ae 
(с) sin 45° + sin 30° (d) sin 75? , sin 75? 

sin 75? sin 30? sin 45° 


EE) Two forces meeting at a point of magnitudes F, » F, where 0 < F} < 13 »8 < F, < 17 > the 
measure of the included angle is 180° and magnitude of their resultant R » then с 


(a)3<R<4 (b)OsR<4 (с)0 < К =17 (9) 5 <К = 17 


61) The opposite figure represents three forces F, , F, and Е, 


of magnitudes 4 › 3 and 2 newton respectively › 


Ө 
if sin Ө = 2 » then magnitude of their resultant —--- > Newton 
equals зз newton. 
(a) 1 (b) 2 ОЕ (a) 5 в 


65) The vertical straight lines in the space are ............... 


(a) parallel. (b) skew. (c) lie in one plane. (d) intersecting. 


[22 ir F is in equilibrium with two perpendicular forces of magnitude 8 N. » 15 N. 
‚Шеп F = «eee N. 
d (b) 17 (c) 23 (à 742 
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FE) Which of the following can be unfolded to form the opposite net ? 


(a) quadrilateral pyramid. 


(b) regular quadrilateral pyramid. \ 
(c) regular triangular pyramid. / \ / \ 
(d) otherwise. 


EL) The magnitude of two forces 3 and 5 N. and thier resultant is 2 N. »then the measure of the 


angle between the resultant and the second force = +. 


(a) 180° (b) 90° (c) 0° (d) 30° 


[| мове! (7 рЫ 


Answer the following questions : 


ЕВ ie the resultant of two forces acting at a point reaches the maximum value » then the 


measure of the angle between their line of actions equals зе е 


(a) 180° (b) 120° (c) 0° (d) 60° 


Ba regular quadrilateral pyramid » the side length of its base 10 cm. » and its lateral height 


13 cm. » then its lateral area = = «em? 


(a) 260 (b) 360 (c) 130 (d) 520 


EP The centre of the circle X? + y?-6 X +8 y = 0 is the point - 
(a) (3 »—4) (b) (4 »- 3) (с) (- 3 ›4) (4) C453) 


[4 | If the forces Е; » F, » Б, are three forces measured by newton are in equilibrium and 


Ze, А ОС ЧИ" = 
meeting at a point and Е, = 2 1-3 f › Е) =31+5 ] › еп F = newton. 


(а)51+2] (b)- 57-23 (c)f29 (934 


B^. body of weight W newton is placed on smooth inclined plane » where the angle of the 
inclination of the plane with the horizontal is 30? » the body kept in equilibrium by a 
force of magnitude 36 newton and acts in the direction of the line of greatest slope 


upward » then the magnitude of the weight = «+--+ N. 
(а) 363 (53642 (c) 72 (d) 7243 
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те general form of the equation of the circle which its centre is (– 2 » 5) and passes 
through (3 » 2) lg enn 


(aX? +у2-4Х+10у-5=0 (Dx? +у2+4Х-10у-5 =0 
()х?+у^+2Х-5у-5=0 (X2 + y? «4 X-10y -25 =0 


Eir the straight line L // the plane X »AGX then LO X =o 
(а)@ WL А} (4)х 


(те lateral surface area of a regular quadrilateral pyramid 240 cm? » and its slant height is 
12 cm. » find: 


(1) Height of the pyramid. ( 2.) Volume of the pyramid. 


a: we folded the opposite net to become a cone a4—20cm. — 
, then the radius length of its base = essen 
(a)10 cm. (b)8 cm. 
(c)5 cm. (d)2.5 cm. 


БОА metal sphere of weight 400 kg.wt. acts in its centre » placed between t 


wo smooth planes 
‚ one of them is vertical and the other inclined 60° with vertic al » then find the reaction of 


each plane. 


(i) The volume of right cone » where the length of its drawer 15 cm. and the total surface 


area = 216 Jt em? equals 0n cm? 


(а)205 Jt (b)320 л (c)380 Л (d)324 Tt 


KAIR is the resultant of the two forces Ру › F, where F, > F, » then which of the following 
conditions is enough to make R LF}? 


(a)R? = + Е wR=F-F (ОРАР, (d)all of previous. 


 АВСР is a square of side length 12 cm. H C BC where ВН = 5 cm. forces of magnitudes 
2,13, 442 ‚9 gm.wt. act in directions of AB » AH » CA and AD respectively. 


Find the resultant of these forces. 


[14 | X? + y? +2 (соз 0) X- 2 (sin Ө) y — 8 = 0 represents the equation of a circle 
then r = length unit. 


aN? (242 (c)à (d)8 
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[15] Four coplanar forces of magnitudes F, » 642 , 62 » Го BI. wt. acting at a point in 
direction of east » the eastern north » western north and south respectively. If the resultant 
of this forces equal 7 £m.wt. and acts in direction of east › then (FE, В =а 


(а) (7,0) (Ы) (7 512) (c) (7 1242) (d) (642 672) 


LE When we fold the opposite net 


B ; 
» then the total surface area Á 4 b 
pi 
/ " \ 


of the produced solid is .............. cm? 
(a) 1084/3 (b) 32443 "m RS 
(c) 758 (d) 4324/3 


& ABCDE is a regular pentagon » a force of magnitude 20 newton acts along AC » then was 
resolved in two directions AB and AE › then the magnitude of the component 
in direction AB equals Ue Newton, 
(a) 10 (b) 20 (c) 2043 (d) 12.4 


E The radius length of the base of a right circular cone is 15 cm, » and its height = 20 cm. 


» then its lateral area = ............... cm? 


(а) 600 7t (b) 375 л (c) 1875 Л (d) 5625 zt 


Ш If the force of magnitude F is in equilibrium with the two forces 5 »3 М. and their 
included angle is 60° , then Р... N. 
(а) Y19 (b) 434 (c) 7 (d) 15 


E Tn the opposite figure : (в) 


The force F is the resultant of the two forces F 1? F, 


F +F 
s then ———2............... 
(a) sin 30° + sin 45° (b) $10 75° + sin 30 И 
sin 75° | 
(c) Sin 45° + sin 30° (а) SIR 75° | sin 75° 
sin 75° sin 30° віп 45° 


0 The centre of the circle 2 x? +2 2_6х+8 = 0 is the point , 
y y р 
(a) (3 ,—4) (b) (-4 53) (c) (4-2) (d) (3 5-4) 
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22 Two perpendicular forces of magnitude 6 » 8 М. » then the sine of angle between the 


resultant and first force = «+: 


OE: CE: OE. w4 


62) The least number of planes could form a solid is eee 


(a) 1 (b) 2 (c)3 (d)4 


coetum c xen ШЕ" Е E ^ ^ | 
ке =21–2] ‚Е, =41-8 ] and their resultant В 22ai -3bj s then a + bz 
(a) 3 (53d (96i (d) 12 


[Ie] | 
ETE | 


Answer the following questions : 


ЕВ Two forces of magnitudes 8 , F gm.wt. and the measure of the included 
angle C JO » л[ » the line of action of their resultant bisects the included angle 
s then F 2M gm.wt. 
(a) 242 (4 (c) 8 (d) 16 


EJ The volume of the regular quadrilateral pyramid » where the perimeter of its 


base = 36 cm. and its height 10 cm. is evene em. 


(a) 810 (b) 180 (c) 360 (d) 270 


3 | The circumference of the circle which its equation is Х 2+ у 228 јасну 


(a) 87 (b) 64.70 (c) 242% (d) 442 x 


Е if three forces meeting at a point and acting up on a particle are in equilibrium 
» then the magnitude of each force is proportional to the +--+. of the included angle 


between the two other forces. 


(a) cosine (b) sine (c) tangent (d) cotangent 


EJ Two forces are equal in magnitude and each of them equal Е newton if the magnitude of 


the resultant is Е newton » then the measure of the included angle = «+--+ 
(a) 0? (b) 30° (c) 60° (d) 120° 
[43] 
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п The volume of regular hexagon pyramid is 8 43 cm? and its height is 4 cm. ; find the 
perimeter of its base. 


ЕЗ Force of magnitude 10472 gm.wt. acts in direction the eastern south › it was resolved 
into two perpendicular components » then the component in the south 
direction = v gm.wt. 


(a) 1013 (b) 1042 (с) 10 (d) 5 


[8 | The general form of the equation of the circle where its centre is (2 » — 1) and radius 
length is 3 cm. is «+e 
(а) Х?+у?-4х+2у-4=0 (b) X? +y?-2xX+y-4=0 
(c) X?+y?+4X-2y-4=0 (d) X? +y?-4X+2y-16=0 

@ л body of weight 24 newton is suspended at опе end of a string of length 130 cm. 
» the other end is fixed at a point of a vertical wall. A horizontal force acts on the body to 
become in equilibrium. » then the magnitude of horizontal force = з. newton when 
the body is at a distance = 50 cm. from the wall. 


(a) 26 (b) 22 (с) 13 (d) 10 

17 In the opposite figure : FW 
The central angle of the sector uu им me 
which if it is folded becomes 
this cone is ve 
(a) acute. (b) obtuse (c) straight. (d) reflex. 


ET) The forces of magnitudes F 80 »K $50 » 8043. newton act at a point in the directions of 
east » 30° east of north » north » west and south respectively. 
Find the values of F and K if the resultant is 40 newton in magnitude in the direction of 
60° north of east. 


ЕА Number of the planes which passes through two given points is 
(a) zero (b) 1 (c) 2 (d) infinite. 


ЈА right circular cone » length of its drawer 17 cm. » and its height 15 cm. » then the radius 
length of its base = cm, 


(a) 8 (b) 13 (с) 7 (4) 12 
44 
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@) пп the opposite figure : 
Circle M touches X-axis at A » OB = 2 length units 


» ВС = 6 length units » then equation of the circle M is ~ 


(a) (X + 4)? + (у + 5? = 16 
(b) (x - 4A + (y - 5? = 25 
(с) (X - 4. + (y -5? = 16 
(d) (X + AY + (у + 5)? = 25 


ЈА body of weight 6 kg.wt. is placed on a smooth plane inclines to the horizontal by an angle 
of measure 30° and kept in equilibrium by a horizontal force. » then the magnitude of the 


reaction of the plane on the body = 007e. kg.wt. 
(b) 443 (©) 1243 (d) 843 


(a) 243 


16] Find К which makes the two circle C, : (X + 2y + (y+ 11° =K 
‚С: (X- з)? + (y- 1)? = 16 are touching each other. 


GD if the resultant of two perpendicular forces » inclined to the greatest one by angle of 


measure 0 » then which of the following values is suitable value of 0 7 
(a) 90° (b) 70° (c) 45° (d) 10° 


(© In the opposite figure : 
ABCDEF is a regular hexagon » forces of magnitudes 
15,543 5543 and 15 act along AB ‚СА „БА and AF 


» then the magnitude of the resultant В = 007e newton. 


(a) 5 (b) 10 
(c) 25 (d) zero. 


0) ABCDEF is a regular hexagon. A force of magnitude 20 newton acts in direction of AD > 
then the components of the force in direction of AC » AF respectively are +--+ 


(а) 1043 » 10 (b) 543 , 10 ()10,1043 (4) 2043 ,20 
E The opposite net describes a solid its volume = 96 7t cm? Д 


s then its total area = ·-------------- cm? 
(a) 167 (b 32.70 Р: \ 
(с) 487 (d) 967 Е. 12 рет. 7 
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ЁШ] Which of the following statements is true ? 
(a) The lateral faces of the right pyramid are congruent. 
(b) The regular pyramid is a right pyramid. 
(c) The heights of the lateral faces of the right pyramid are equal. 


(8) The least number of planes that can determine a solid = 3 planes. 


EF) In the opposite figure : 
A lamp of weight 280 gm.wt. is attached to the end-of a string. 
It is in equilibrium under the effect of a force perpendicular to 


the string when it is inclined to the vertical by an angle of 


measure 60° » then E а 


1 
(a) 2 (b) > 


cee ФЕ 
үз үз 


EE) The resultant of two forces Е 5 2 F is perpendicular to one of them › then R =-~ 
(а) 5 6 3 F (ОЗЕ (d) Е 


124 The opposite figure represents а regular quadrilateral pyramid 
of height = eee cm. 
(а) 742 (5 247 
(c) 4y2 (d) 24s 


Ir 
ETE «e 


Answer the following questions : 
ЕЙ Two perpendicular forces of magnitudes 2 F — 5 » F + 2 newton act at a particle » the 


magnitude of their resultant is 3 45 newton » then F = eevee newton 


(b) 3 (c) 4 (d) 5 


et выра 


u 


(3) 2 
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EJ Which solid › its net is the opposite figure 2 
(a) Quadrilateral pyramid. 
(b) Regular quadrilateral pyramid. 
(c) Triangular pyramid with regular faces. 


(d) Otherwise. 


ЕЗ volume of right circular cone is 100 cm? › then its volume when its height is doubled 


becomes «eee cm? 


(a) 100 (b) 200 (c) 400 (d) 800 


ЄЗ A body of weight 18 kg.wt. is placed on a smooth plane inclines to the horizontal at angle 


of measure 30? » the body kept in equilibrium by à force F inclines to line of greatest 
slope upward by an angle of measure 30° „шеп the magnitude of this 
force = een kg.wt. 


(a) 12 (b) 9 (с) 343 (à 613 


{Е} Force of magnitude 442 acts in east direction it was resolved into two perpendicular 


component » then the magintude of the component in direction of eastern north 


equals en newton. 
(a) 4 ©) 442 © a 842 
Е A regular quadrilateral pyramid. The perimeter of its base = 40 cm. and its height 12 em. 
, then its lateral surface area = ^77 cm? 
(a) 200 (b) 240 (c) 260 (d) 320 


[1] The equation of the circle which the straight line : Х + у 22 touches it » and its centre 
is (3 95) is n 
(a) c- 33 +y -5% = 342 ©) (х+ 32 + (у + 5)? = 18 
(с) (х 3) + (у – 5) = 12 (à) (х 3 + (y 5) = 18 


(3 A weight of 16 newton is suspended at the end of a light string and the other end is fixed 
at a point of a vertical wall. A force of magnitude F newton acts on the weight in 
a perpendicular direction of the string till it becomes in equilibrium when the string is 
inclined to the wall with an angle of measure 30° 
‚ then the magnitude of the tension in the string. = ^77 newton. 
(a) 8 (5 812 (с) 873 (a) 12 
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| 9 FX uniform rod AB of length 6 metres and weight 8 kg.wt. is attached to a hinge fixed in 
à vertical wall at its end A The rod is kept horizontally by attaching it at a point C on the 
rod (where AC — 4 metres) by a string which its other end is fixed at the point D on the 
wall above A exactly and at a distance 4 metres from it. Calculate the magnitude of the 
tension in the string and the reaction of the hinge. 


тье equation of the circle which touch the X-axis at the point (— 2 , 0) and interscpt from 
the positive part of y-axis a chord of length 443 length unit 18 
(a)(X +2)? = 48 (b)(X + 2)? + (у - 4) = 48 
(c) (X — 2) + (у +4)? = 24 (d)(X + 2)? + (у - 4? = 16 + 


то forces are equal in magnitude and the Magnitude of their resultant is 24 newton and 


the measure of the angle between the resultant and one of the two forces is 30° 
» then the magnitude of each of the two forces = ss... newton, 
(a)8 (b) 813 (c)842. (d)12 


——M— 
QA circular sector » the radius length of its circle is 18 cm. and the measure of its central 


angle = 60° , it is folded and their radii are connected to form greatest lateral area of 
a right circular cone. Find the volume of this cone. 


fF) The ratio between length of the edge of triangular pyramid of regular faces to its 
height ES sek ETE 


(32 45 (13 :2 (ye : 2 (дз :3 


[14 Three forces of magnitudes 10 » 20 › 30 newton act at a particle ; the first in direction of 


east and the second in direction of 30° west of north and third in direction of 
60° south of west. Find the magnitude and direction of the resultant of these forces, 


Bien circular cone » area of its base = 25 Л em? , length of its drawer = 13 Cm. » then its 


lateral area = ...............ст2 


(a) 50 л (b)65 7 (c)90 zt (d)100 zt 


т forces of magnitudes F , 2 F newton act ata particle » and the line of action of its 
resultant is perpendicular to one of the two forces › then the measure of the included раа 
angle between the two forces = «ssi 


(a) 60° (b) 90° (c) 120° (d) 135° 
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GD The point which lies on the circle : (X — 2? + y? = 13 is eese 
(a) (2 »3) (b) (3 ›-2) (с) (2 25) (d) (4 »3) 


0 Five forces equal іп magnitude each equals 10 newton 
act on one of vertices of a regular hexagon in direction 
of the other vertices as shown in the opposite figure 
» then the resultant of this forces is - newton. 
(a) 50 (b) 20 


(c) 30*[3 (4) (20 + 1073 ) 


ти the opposite figure : 


Acircle is divided into two circular sectors 


such that they form two right cone nets 
the lateral area of the smallest cone 

» then ; ————— = саайан: 
the lateral area of the greatest сопе 


(a) d ө} (E @ + 


E Two forces of magnitudes 4 and 6 newton. The measure of the angle between them is 90? 
» then the tangent of the angle between the resultant and the first force equal ++ 


6 
(a) 2 (3. (с) 2413 @ 46. 
3 2 2 
EX] Two forces equal in magnitude» the measure of the angle between them is 90° and the 
magnitude of their resultant is 8 М. » then the magnitude of each one = «+--+ N. 
«232 (4 (с) 42 (а) 8 
623 The centre of the circle : X? + у2-6 Х+8 y =0 is ћероіпі............... 
(а) (3 ,-4 (b) (4 »—3) ()(-3 »4) (d) C43) 
ER Aisa particle balanced under the effect of the three forces @) (8) 
as shown in the opposite figure where F is balanced with 120 $ 120 
two forces the magnitude of each is 
8 newton and the angle between them is of measure 120° 
s then Е ze newton. ©) 
(a) zero (b)8 (c) 16 (d) 8 sin 120° 


[24] Two non parallel planes intersect at ............... 
р р 
(а) a point. (b) a straight line. (c)a plane. (d) a ray. 
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Answer the following questions : 


OGD The point which lies on the circle : X" (у – 5)? = 20 is -- 
(а) (2 23) (b) (3 +- 2) (с) (2 »5) (d) (4 ›3) 


FJ Two forces of magnitudes 3 » 4 newton their resultant is 7 newton » then the measure of 
the angle between them 15 
(a) 0° (b) 60° (c) 180° (d) 90° 


Eir F, , [A and Е, are three forces meeting ata jpoint and they are in Um , 
then the magnitude of the resultant of F, and Е, Е 
(a) F, (b) F, +F, (c) Е, (d) zero 


ЕЙ Two forces of magnitudes 8 › Е newton act at a particle » if the measure of the included 


angle is 120° » and their resultant FẸ 3 newton › then F =з newton. 
(a)4 (b) 442 (с) 413 (d) 8 
E The length of the drawer of a right circular cone is 17 cm. and its height = 15 cm. 
» then its total surface area = «e cm? 
(a) 200 It (b) 136 Л (c) 320 7t (d) 400 7t 


GB The length of the base side of a regular quadrilateral pyramid is 20 cm. and its height 
is 1073 cm. » then find : 
( 1 ) The lateral surface area. ( 2 ) The volume of the pyramid. 


E if O is the origin of perpendicular Cartisian coordinate plane and F= (8 Кемі. » 135°) 


is a force acts at the point О » then the component of F in direction of y-axis equals -- 


(a)-442 (b) 402 (о 443 (d)4 


E ABCDEF is is a is a regular hexagon » forces of magnitudes 63 955 63 newton i in 
directions AC » AD » AE respectively. then the magnitude and direction of the resultant 


of these forces is ............... 


(a) 18 N. in AD direction. (b) 23 N. in AD direction. 
(c) 20 N. in AE direction. (d) 23 N. in AC direction. 
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Ga body of weight 32 newton is suspended at the end of a string with length 10 cm. and 
the other end of the string is fixed at a point on a vertical wall and the body is pulled by 
horizontal force to make the body in equilibrium when it distant 6 cm. from the wall. 


s then the magnitude of this force = -------:------. newton. 


(a) 24 (b) 40 (c) 36 (d) 28 


(10) A body of weight 18 newton is placed on a smooth plane inclines to the horizontal by angle of 
measure 30° and kept in equilibrium by a horizontal force of magnitude F newton. 


» then the magnitude of the reaction of the plane on the body = зс newton. 


(а) бүз (5 843 (с) 123 (d) 10/3 


ть equation of the circle which its centre (— 4 › 3) and passes through the origin point 


(а) (X+4)* + (у – 3): =5 (b) (X — 4 + (у + 33 = 25 
(с) (X + 4)? + (у – 3)? = 625 (d) (X + A + (у – 3 = 25 


ДА cylindrical shaped vessel contains water » a metallic body in the form of a right cone › 
its height is 12 cm. and the length of its base radius is 2 cm. is completely immersed in it 
raising the surface of the water in the vessel with 1 cm. 


Find the length of base diameter of the vessel. 


(Е which of the following nets does not make a regular quadrilateral pyramid when it is 
folded ? 


(a) (b) (c) (d) 


W Five coplanar forces meeting at a point their magnitudes are 12 59 »5 2 ,7 42. and. 
7 kg.wt. act due east » north » western north » western south and south respectively 


» prove that the system is in equilibrium. 
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[15] The opposite figure describes a solid its volume = 96 Л cm? 
» its total surface area = ve cm? 
(a) 96 Tt (b) 48 7t 
(c) 32 д (d) 167 


О In the opposite figure : . 
If the equation of the circle is: X? + у2-6 Х+4у-12=0 
‚ МВ | Lwhere L:3X-4y+23=0> 


ры А 

MB intersects the circle at A » L 
then length of ABS cana length units. F 

(3)3 (b) 5 (c) 8 (d) 12 


FE Two forces of magnitudes F › Е/3 newton act at a particle » the magnitude of their 
resultant R = F newton » and 0, is the measure of the angle between 1* force and the 


resultant and 8, is the angle between the 219 force and the resultant » then +: 


(ајд, =Ө, (b) 6, = 1 Ө, (c) 0, 230, (d) 0, 240, 


FT] Which of the following statements is not true ? 
(2) Any two different parallel straight line identify a plane ? 
(b) Any two intersecting different straight lines have a common point. 
(c) The two skew lines aren't contained in one plane. 


(d) Any three non collinear points » there is at least one plane passes through them. 


© In the opposite figure : 
A right regular pyramid and right circular cone are common in 
the vertex and base such that base of the cone touches the sides 


of the base of the pyramid internally ; 


then the ratio between the lateral area of the right circular 
cone and the lateral area of the pyramid ж 


(а)-+ (b) 2 OF E 


(92 
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EDD Force of magnitude 5*3 N. acts in direction 30? east of the north. It is resolved into two 


perpendicular components » then the component in direction of the east equals ............... N. 
5\3 1533 
(a) т ( в (c) gs (9 1543 


al: Е, › F, › F, are three forces intersect at one point and in equilibrium » 


then the magnitude of the resultant of F, and E, БЕС 


(а) Е, (b) F, +F, (c) F; (d) zero 


623 In the opposite figure : 
A body of weight 18 N. placed on a smooth inclined plane; 
inclined to the horizontal at an angle of measure 30? 


and kept in equilibrium by a horizontal force F N. » 


then Ft rz eene N. (ig) 


(а) 643 (b) 1243 (c) 1843 (d) 2413 


EE) The diameter length of the circle : 4 X? + 4 y? + 16 X - 8y - 1620 


equals ............... length units. 


(а) 3 (b) 6 (c) 12 (d) 24 


[24] The ratio between the edge length of regular triangular pyramid and its hight = ............... 


(42 : [3 13:2 (с)]6:2 (93:3 


| сл 
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Answer the following questions : (Calculators are allowed) 


Choose the correct answer from the given answers : 


ET Two forces of magnitudes 3 F and 2 F newton act at a point and their resultant is 


5 Е newton ; then the measure of the angle between them = vee 


(a) 0° (b) 60° (c) 20° (d) 180° 


12 | A force of magnitude 53 newton acts in the direction of 30° East of North › is resolved 


into two perpendicular components » then the magnitude of its component in the East 


direction 2 «e newton. 
5 


| | 3 b 
(a) 5 (b) 7 i ®— (d) 15 


ЕЗ A uniform smooth sphere of weight 1.5 gm.wt. and radius length 25 cm. is suspended at 
a point on its surface by a light string of length 25 cm. and the other end of the string is 
fixed at the point in vertical smooth wall. If the sphere is in equilibrium » then the tension 


in the string = ee gm.wt. 


(a) 3 (b) 6 (c) 2 43 (d) 3 

ЕЗ if the three coplanar forces F = 51+ 3j , F = ai+ 6j ‚Е, = 147+ b j act at a point 
and their resultant R = (1042 , B л) »Denacbzee 
(a)-1 (b) 1 (с) zero (d) 14 


EJ Two forces of magnitudes 5 » 3 newton act at a point and the measure of the angle 
between them is 60° › then the magnitude of their resultant К equals эзсе = 
(a) 2 (b) 7 (c) 8 (d) 5 


FJ Three forces are equal in magnitude and meeting at a point аге in equilibrium › then the 


measure of the angle between any two forces of them is «o 
(a) 60? (b) 120? (c) 90? (d) 150? 
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GB Two forces of magnitudes 4 5 F newton act at a particle › the measure of the angle 
between them is 120°. If line action of the resultant is perpendicular to the first force 


» then magnitude of the resultant = >- newton. 


(а) 442 (b 443 (c) 4 (d) 445 


| B АВСРЕЕ is regular hexagon » th » then forces of of magnitudes 4, 83 › 43 › 8 newton act at 
a point А in directions AB › AC , AE and AF respectively » then the magnitude of their 


resultant = ......--.-.-.-. newton. 


(a) 12 (b) 1243 (c) 576 (d) 24 


| 9 | The minimum value of resultant of two forces of magnitude 5 » 9 newton and meeting at 


a point equals се newton. 


(a) zero (6) 9 (c) 4 (d) 5 


Ma body of weight 18 newton is placed on a smooth plane inclines to the horizontal by an 
angle of measure 30° » then body kept in equilibrium by a horizontal force of magnitude 


Е newton » then F = .............. newton. 


(a) 643 (b) 1243 (c) 6 (d) 18 


не, = 51-3) »F>=-7i+2j>F,=2i+j>thenR = Чань 
(а) 71-2} (b) 41-4] (с) -Mdi «41 (d) O 
j j j 


[12] All of the following cases determine a plane except .........----.. 
(a) a straight line and a point not belong to it. 
(b) two different parallel straight lines. 


(c) two intersected straight lines. (d) two skew straight lines. 


[13] The centre of the circle : X? + y? -6X+8 y = 0 is the point eese 


(a) (3 ,—4) (b) (-4 ›3) (с) (-3 54) (d) (- 3.449 
X 
[14 If the equation (X у 25)| у |=Orepresents a circle » then the length 
-4 
of its diameter = «s length unit.. 
(a) 10 (b) 20 (c) 100 (d) 200 
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[15] The volume of the right cone » the circumference of its base is 44 cm. and its height 


is 15 CM. = «esses em? (л = 2) 


(а) 77 (b) 105 (c) 110 (d) 770 


О The volume of the regular quadrilateral pyramid » where the perimeter of its base = 36 cm. 


and its height 10 cm. equals «+--+... cm. 


(a) 810 (b) 180 (c) 360 (d) 270 


F The two straight lines are skew if they are +--+ 
(a) not parallel. (b) not intersecting. 


(c) not coincident. (d) not contained in the same plane. 


T] If the length of the base side of a regular quadrilateral pyramid is doubled 
ə then its volume = «e 


(a) will doubled. (b) will be three times. (c) will be four times. (d) will not change. 


m The length of the tangent segment which drawn of the circle : xj. у? = 12 from the point 
(0 +21) 18 еее 


3 
(a)r (b) 2r "ER: (d) 18 г 
120| The lateral surface area of a right circular cone › radius length of its base = 6 cm. » and its 
height = 8 cm. equals зе: cm? 
(a) 60 7t (b) 28 Tt (c) 10 7t (d) 48 Jt 


Fil The two circles: X? + y? -2xX 46y 412054 X?«4y?-8 Х +24 y - 6020 


are o 
(a) touching externally. (b) touching internally. 
(c) concentric. (d) distant. 


Answer the following questions : 


Choose the correct answer : 
ЕЙ The centre of the circle X? + y?-6X+8 y = 0 is the point -----.-.---. 
(а) (3 »-4) (b) (4 »-3) (с) G3 54) (d) (—4 »3) 
EJ 
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EJ In the opposite figure : 
The force of magnitude 12 newton is resolved 
into two components F, , Е, make angles 
of measures 30° › 90° , then E, = vere newton. 
(a) 10 (b) 1043 


GIXEI са 443 


Е if the straight line L // the plane X ,АЕХ › then L N X = vee 
(a) © бт, (c) {A} (d) X 


(Е if the three coplanar forces E- 51+ 3j ‚Е, = ai 6j „F; =- 141+ b j act at 


a point and their resultant R- (102, 3 л) s then a + b = oe 
4 


(a)-1 (b) 1 (c) zero (d) 14 


E Two forces are equal in magnitude and each of them equal F newton if the magnitude of 


the resultant is Е newton » then the measure of the included angle = «+--+. 


(a) 0 (b) 30° (c) 60° (d) 120° 


KJ In the opposite figure : 
If B (2 50) »C (8 »0) » then the equation 
of the circle is --------..:.-.. 
(а) (X-5) + (у - 4 = 25 
(b) (X + 5Y + (y – 4): = 36 
(с) (Х- 5 + (у - 4 = 36 
(d) (X + 5)? (y - 4? 225 


[1] Two forces of magnitudes 3 » 4 newton their resultant is 7 newton » then the measure of 


the angle between them is -=== 


(a) zero (b) 60° (c) 180? (d) 90? 


E Number of the planes which passes through two given points 15 ===- 
(a) zero (b)1 (c) 2 (d) infinite. 
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E Two forces of magnitudes 4 » Е newton act at a particle » the measure of included angle is 
120° , if line action of the resultant is perpendicular to the first force » then magnitude of 


the resultant = -----..---.--: newton. 
(а) 442 (b 443 (с) 4 (d) 4{5 

шие opposite figure : r) (3%) „ 
If the body is in equilibrium under acting \ РД i 
of the shown forces » then m (Z Ө) P 
(a) 30° (b) 60° = 
(с) 45° (d) 15° У 

ЁШ Which solid » its net is the opposite figure ? 
(a) Quadrilateral pyramid. / An 
(b) Regular quadrilateral pyramid. ATA 
(c) Triangular pyramid with regular faces. / | ГА \ 

LEE SÉ 


(а) Otherwise. 


A m the opposite figure : 
A body is in equilibrium under the action of 
three forces meeting at a point of magnitudes 
Е, » F, and F, newton » and the sides of the right-angled 


triangle are parallel to the lines of action of the forces 


in the same cyclic order » then F} : Ej: Fy = +--+ 


(а) 3:4:5 (0) 3:5:4 (c) 4:5:3 (d) 4:3:5 


KE 1f the resultant of two forces acting at a point reaches the maximum value » then the 
measure of the angle between their line of actions equals зз т 


(a) 180° (b) 120° (c) 0° (d) 60° 


FT) The radius length of the base of a right circular cone = 5 cm. and its total 


surface area = 90 7t cm?. » then its volume = cm? 


(а) 105 Л (b) 95 Л (c) 100 7t (d) 120 7t 
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E Which of the following system of forces can not be equilibrium ? 
(a) 10 newton » 10 newton » 5 newton. (b) 4 newton » 6 newton » 8 newton. 


(с) 11 newton › 7 newton » 8 newton. (d) 8 newton » 4 newton » 14 newton. 


ЈА regular quadrilateral pyramid. The perimeter of its base = 40 cm. and its height 12 cm. 


» then its lateral surface area = «o cm? 


(a) 200 (b) 240 (c) 260 (d) 320 


0) The volume of the regular quadrilateral pyramid » where the perimeter of 
its base = 36 cm. and its height 10 cm. is ен cm 


(a) 810 (b) 180 (c) 360 (d) 270 


two perpendicular forces of magnitudes 2 F – 5 , F + 2 newton act at a particle 
» the magnitude of their resultant is 3 {5 newton » then F = «e 


(а) 2 (6) 3 (c) 4 (d) 5 


0 m the opposite figure : 
Represents a regular quadrilateral pyramid its 


height (h) » then the relation between 


X sy and his = eneve 

онук (b) ха +h? = y? 
XU Von cn х2 202 

© (2) + = у «5 (3) +у?=һ 


E m the opposite figure : 
ABCDEF is a regular hexagon » forces of magnitudes 


15 5533 ›51 3 and 15 act along AB VUA „БА and AF 


F 
» then the magnitude of the resultant Кож newton. 
(15) 7 
(a) 5 (b) 10 


(c) 25 (d) zero 


E The general form of the equation of the circle which its centre is (— 2 » 5) and passes 
through (3 » 2) is «+--+ 


(а) X? у —4 Х +10у –5=0 (b) X2- y? «4 X-10y -5-0 
(с)х?+у?+2Х-5у-5=0 (d) X? у +4Х—10у—25=0 
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Answer the following questions : (Calculators are allowed) 
Choose the correct answer : 
ЕЙ if the triangle ABC is rotated about AB 


with a full turn » then the volume of the 


formed solid = «e cm? 
(a) 6 7t (b) 87 
(c) 10% (a) 127 


€ B 


FÐ The volume of regular quadrilateral pyramid is 200 cm? and the length its height is 6 cm. 
» then its lateral surface area = eee cm? 


(a) 30161 (b) 20761 (c) 10461 (d) 40461 


EJ In the opposite figure : 


A smooth sphere of weight 20 newton rests against a smooth 
vertical wall. It suspended at a point on its surface by means 
of a string and the other end is fixed to the wall at a point 
lies directly above the point of tangency of the sphere 

and the wall » if the string makes with the vertical an angle 


of measure 30? » then in case of equilibrium T : r= «eee 


(a) 2:1 (5)1:2 


(с){3:1 (ф 2:43 


ЕЙ A force of magnitude 10472 newton acts in the direction of East. it is resolved into two 


perpendicular components » one in the direction of eastern north » then the components 


of the force in the perpendicular direction is с: newton. 
(a) 10 (b) 20 (c) 1043 (d) 1042 
E Two forces Е, = 3i+b ji and F, =ai+ 21 act at a particle and they are in equilibrium 
s then a +b = ........ 
(а) 6 (b)-5 (c) 5 (d) zero 
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| 6) In the opposite figure : 
All the following expressions are 


true except D 


(а) the plane ABB A N then plane ABCD = AB 
(b) The two straight lines BC and DD are two skew straight lines. 


(с) BBN AD =@ (d) m(Z ADC) > 90° 


Ед If the equation of the circle is : pare у? —4Х—-6бу+4=0 › then each of the following is 
correct except «eee 
(a) the centre of the circle is (2 » 3) 
(b) the circumeference of the circle = 6 7t length unit. 
(c) the equation of the circle by translation of magnitude two units in the positive 
direction of X-axis is : (X — 4)? +(у- ar =9 


(d) the equation of the diameter of the circle: X + y=7 


a In the opposite figure : 
The body is in equilibrium on the inclined 
plane » then all the following expressions 


are true except ...-..-......-. 


(a) the measure of the angle between the reaction of the plane (r) 
and the weight of the body = 150° 


(b) F 2 513 newton. (с) г= ЗЕ 


(d) The component of ће weight in the direction of the plane downwards = 5 newton. 


| 9 if the magnitude of the resultant of two forces acting at a point reached to its maximum 


value » then the measure of the included angle between the two forces = -e= 


(a) 90° (b) 180° (с) 0° (d) 30° 


T) Two forces of magnitudes 3 and 5 newton and enclose between them an angle of measure 60° 


» then the magnitude of their resultant = -+ newton. 


(a)7 (b) 14 (c) 8 (d) 2 
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ET In the opposite figure : 
Atriangular pyramid with regular faces » the length 
of its edge is 12 cm. » D is the midpoint of BC 
» then all the following statements are true except --- 


(a) MD = 813 cm. e 


(b) the height of the pyramid = A T6 cm. 
(c) the total area of the pyramid = 1447 3 cm? 


(d) the plane AMD П the plane MBC = Ø 


ОЛ If R is the resultant of two forces »R € [4 » 12] » then one of the following statements is 


not true rere 

(a) the resultant of two forces = 43 force unit when the angle between the two forces = 120° 
(b) the resultant of two forces = 445 force unit when the two forces аге perpendicular. 

(c) the resultant of two forces = 12 force unit when the angle between the two forces = 180° 


(d) the resultant of two forces = 4 force unit when the angle between the two forces = 180° 


[13] The least number of planes that can determine а solid is ............. 


(a) 2 planes. (b) 3 planes. (c) 4 planes. (d) 5 planes. 


FT) In the opposite figure : 
A body of weight 200 newton is in equilibrium 
by suspending it by two perpendicular strings 


» AC = 60 cm. » CB = 80 cm. » then all following 


statements is false except : 

(a) AB = 200 cm. 

(b) T, = 120 newton » T, = 160 newton 
(c) T, = 160 newton » T, = 120 newton. 
(4) The body can not be in equilibrium under the effect of these forces. 
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Œ In the opposite figure : 
The equation of the circle з зз 
(а) (X~3) + (y - 4? =9 
(b) (X - 4 + (у -3? =9 


(c) (X 4 3? + (у +4)? 29 


(d) (X + 4? + (у +3)? 29 


61] The opposite figure shows a net of a right cone А.а UM 


» then its height = -------------- cm. (n = 2) "vos Е 
8 
(a) 7 (5) 1442 P 


(c) 14 (9743 


E In the opposite figure : 
The true one from the following is --.-.---- 


(2) the sum of the algebraic components of the forces 


in direction OX =21 


(b) the sum of the algebraic components of the forces in 
direction OY = – 243 7 
()К=-21+2]3 1] 


(d) the set of forces in equilibrium with the force (4 » 120°) 


[18] The two points (2 , -i) and (- i , $) аге the ends of a diameter in a circle » then the | 
false statement of the following statements is =- 
(a) the equation of the circle is + у? =1 
(b) the point (1 » 1) lies on the circle. 
(c) the straight line X = 1 touch the circle. 


(d) the point (5 » – E) lies on the circle. 


LJ 
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{тһе equation of the circle М is X? + y? = 4 and the equation of the circle М 
is (x-3y4y?-9 and »then «e 


(2) the two circles M and N are touching externally. 
(b) the two circles M and N are touching internally. 
(c) the two circles M and N are two distant circles. 


(d) the two circles M and N are two intersecting circles. 


FT) Two forces F and Е › such that В = Е » then the measure of the angle between the two 


forces = e 


(a) 30? (b) 60? (c) 120° (d) 150° 


21) In the opposite figure : 
The false statement is 5 


(a) the sum of algebraic components of the forces in 
direction OX = 10 

(b) the sum of algebraic components of the forces 
in direction OY = 103 

(c) the resultant of the set of forces = 2043 


(d) the resultant acts in the direction of AD 


Answer the following questions : 


Choose the correct answer : 


GB The magnitudes of two forces acting on a particle are 5 › 8 newton › then the smallest 
value of their resultant = + newton. 


(а) 2 (6) 3 (c) 7 (d) 13 


ED Two forces of magnitudes 3 {2 and 6 newton and the measure of the angle between 
them is 135° » then the measure of the angle between their resultant and the second 


forces is e 
did (b) 45° (с) 60° (d) 90° 
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(EJ Two equal forces » the magnitude of each is 6 newton » the magnitude of their resultant is 


6 newton » then the angle between them is 


(a) 30° (b) 60° 


(c) 120° (d) 150° 


Ат forces of equal of ЖЕП of » enclosing between them ап angle of measure > 


if their resultant is 8 newton » then the value of each force 18 е newton. 
(9242 (b)4 (с) 442 (8 
[5] In the opposite figure : 5) 
(10) 
If the force 10 newton is resolved into two components Е; and F, 
inclined to forces by 60° and 90° respectively (E) 
‚Шеп B, enn newton. 60 E) 
(a) 543 (b) 10 (c) 1043 (d) 20 
icular 


(3 A pem of итин 6 newton acts in direction of North. It resolved into two perpendic 


components » 50 its component in the direction of East = 7 newton. 
(a) zero (b)3 (342 (d) 6 
ЕЗ In the opposite figure : 
The force F is the resultant of the two forces F, and E, 
Е +F 
E) then 1 г 2 = eiu 
(a) sin 30° + sin 45° (p) Sin 75° + sin 30° 
sin 75° 
sin 45° + sin 30° sin 75° 4 sin ЭР 
(777 in 7! sin 75? (4) Sin 30° sin 30° * sin 45° 
Orr -5i „Е = 71-5} then Е |= мнне force unit. 
(а) 5 (51 73 (c) 12 (d) 13 
Е tf three forces meeting at a point and acting up on a particle are in equilibrium 
‚ then the magnitude of each force is proportional to ће = of the included 
angle between the other two forces. 
(a) tangent (b) sin (c) cos (d) cotangent. 


[ 
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Ma lamp of weight 280 gm.wt. is attached to the end of a String. 
It is in equilibrium under the effect of a force perpendicular to 


the string when it is inclined to the vertical by an angle of 


measure 60? , then Е = 


«т ot (43 (2 


үз 


Gira body of magnitude (F) is in equilibrium with two forces of magnitudes 5 and 3 newton 


(280) 


and the measure of the angle between them is 60° , then F = .............. newton. 


(а) 19 (b) 34 (с)7 (d) 15 


(The radius length of the base of a right circular cone = 5 cm. and its to 


tal surface 


area = 90 Jt cm? , then its volume is ............... cm? 
(a) 95 Tt (b) 100 7t (c) 105 7t (d) 120 п 
шие opposite figure : 
р 


A right circular cone in which m (Z AMB) = 30° 


the radius length of the base = 5 cm. 


> then its total area = ............... cm? 

Е ЈА 
(a) 50 д (b) 75 Xt Sem. B Sem, 
(c) 100 7t (d) 125 zt 


The volume of a regular quadrilateral pyramid 5 where the perimeter of its base is 36 cm. 


and its height is 10 cm. is o... cm? 


(a) 180 (b) 270 (c) 360 (d) 810 


А regular quadrilateral pyramid › the perimeter of its base is 40 cm. and its height is 


12 cm. ; then its total Surface area = .............. cm? 


(a) 200 (b) 240 (c) 260 (d) 360 


ть circumference of the circle which its equation is X? + у? = gis o... 
(a) 8 л (b) 64.7 (c) 242m (d) 442 
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ET If the straight line L // the plane X »A EX › then L N X = ee 
(a) @ (b)L (c) {A} (d) X 


[18 The general form of the equation of a circle which its center is (— 2 » 5) and passes 
through the point (3 »2) is --------------. 


(а) X* + у: -4X410y-520 (b) Х2+у2+4Х-10у-5=0 
(с) Х2 +y?+2X-Sy-5=0 (d) Х2+у2+4Х-10у-25=0 


The equation of a circle which its center is (— 4 » 3) and passes through the origin 


point Н на 
(а) (Х+ 4 + (y - 39 =5 (b) (+ 42 + (у – 3)? = 625 
(c) (X + 4)? + (у – 3): = 25 (d) (X= 4)? + (у +3)? = 25 


ED If we cut a regular quadrilateral pyramid by a plane parallel to its base » then the resulting 


section 15 «m 


(a) triangle. (b) square. (c) rectangle. (d) circle. 


E The two lines be skew if they аге ено 
(a) not parallel. (b) not intersecting. 


(c) not coincident. (d) not contained in the same plane. 


Answer the following questions : 


Choose the correct answer from those given : 


ET it the resultant of two forces acting at a point reaches the maximum value ; then the 


measure of the angle between their line of actions equals зе 


(a) 180° (b) 120° (c) zero? (d) 60° 


2 The height of a regular quadrilateral pyramid is 4 cm. and its volume 12 cm? 
» then the side length of its base =з. 


(а) 1 (b) 2 (c) 3 (94 
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EJ In the opposite figure : 


F| = eee 
(a) 12 cos 75° (b) 12 cos 45° 
(с) 6 sec 45° (d) 6 csc 75? 


ЕЗ 11 the opposite figure : 
plane AA B N plane A CC = 


(a) AA (b) BB 
(с) CC (d) AC 


[5] Two forces of magnitude 4 › Е newton act at a point and measure of the angle between 
them 120? and their resultant is perpendicular on 1“ » then value of = -------------: newton. 
(a) 4 (b) 8 (c) 6 (d) 2 


(3 Right circular cone » length of its base radius is 6 cm. and its height 8 cm. » then its lateral 


area — cm? 


(2) 60 7t (b) 28 Tt (c) 1030 (d) 48 It 


ЕВ The circumference of the circle which its equation is : (X — з)? +(у+ 2)? = 25 


equal езе length unit. 


(a) 2 Љ (b) 3 7 (c) 10 7t (d) 25 Л 
OV if the three coplanar forces F, — 5 1431 ‚Е. =а1+6] „FR =- 14 i+b J act point 


and their resultant R = (10 2, i M ) s then a + ба 
(a)-1 (b) 1 (c) zero (d) 14 


Е in the triangular pyramid of regular faces » if the sum of lengths of its edges is 18 cm. 


(ay 2712 (b) xs (c) 22 (а) 913 
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J In the opposite figure : 


If the body is in equilibrium under acting of the shown forces 
s then m (2 0) = es o 


(a) 30 (b) 60 


(c) 45 (d) 15 Q) 


65) The volume of the ri ght cone is 27 7t cm?. and the circumference of its base is 6 Jt cm. 


» then its height is «+--+ cm. 


(a) 27 (b) 18 (c)9 (d) 6 


KB if the length of the base side of a regular quadrilateral pyramid is doubled » then its 


VOIUME сене 

(a) will doubled. (b) will not change. 

(c) will be three times. (d) will be four times. 
[13 | In the opposite figure : 


ABCDEF is a regular hexagon » forces of magnitudes 15 
2513 513 and 15 newton act anlog AB „СА , EA and AF 
ə then the magnitude of the resultant В = ...--.-4 newton. 


(a) 5 (b) 10 (c) 25 (dO A (is) B 


E) 1f three forces meeting at a point and acting up on a particle are in equilibrium 
» then the magnitude of each force proportional to the «+++ of the included 


angle between the two others forces. 


(a) cosine (b) sine (c) tangent (d) contangent 


[15] In the opposite figure : 
A weight of magnitude W newton is suspended in one end of 
string and the other end of the string fixed in a point on a vertical 


wall » the weight is pulled by a horizontal force of magnitude 


F newton till the string become makes an angle 9 with vertical 


UN) 


which of the following statements is not correct in equilibrium state ? 


(a)F=Wtan@  (DW-«F4T2O = (о) Та = Бе + М2 (4) T=F+W 


Final examinations 


Г} The volume of regular hexagon pyramid is 8 {з ст?. and its height is 4 cm. 


» then perimeter of its base = 


(a) 2 (b) 12 (c) 6 (d) 643 


ET) А force of magnitude 5 үз newton act in direction 30° east of north is resolved into 
two perpendicular components in direction » then value of component in the east 


direction = e newton. 


(3) 5 (b) 7.5 (с) 28 


(9) 15 


07 The equation of the circle which its center (– 4 » 4) and touches X-axis and y-axis 


(a) Х2 +у2+8 Х-Ву+16=0 (b) x? + y? = 16 
(с) X22y?-8X48y 41620 (9) ха + у2 =8 


19 | Two forces are equal act at a point and the measure of the angle between them is 90° and 


their resultant is 8 newton » then the magnitude of each is © newton. 


(a) 242 (b) 4 (с) 4412 (d) 8 


ET] Volume of regular triangular pyramid is 12 cm? and area of its base is 4 cm? 


s then its height = ------------- 


FI) In the opposite figure : 
AB is a uniform rod with length 20 cm. and its 
weight = 30 newton attached by a smooth hinge fixed 
on a vertical wall in the end A and at the end B suspended 


by a light string with length 20/2 cm. its other end fixed 


A 20cm. 


at point C on the wall above point A if the rod in equilibrium 

in the horizontal position » then the reaction of the hinge з 
(a) action direction AB 

(b) its line of action distant 10 cm. from the wall. 


(c) bisects BC (d) is magnitude = 15 newton. 
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SCIENTIFIC SECTION 


By a group of supervisors 


GUIDE ANSWERS 


(ИТ TERM 


——— 
| Guide Answers of “Unit One” 
Answers of accumulative 
exercise on vectors 


м 

(1)с (2)b (3)c (4)с (5)е 
0636 | (2yd! а (9)с Dc 
(ја (12) с (13) а (14)b (154 
(16) c (17а (8a 

а i 

18е »45е 50е 

а 

АС >2DMorDB;0,AD,MB 

Multiple choice questions 

(1)d (2)c (3)d (4)с  (5)c 
(6)b (7)b (8)c (9)b  (10c 
(6 (2b (13a 4a  (15c 
аба (7b (18b 49)d (20d 
(206  Q2c (23)е (24)с  Q5c 
Q6d | Q7b (28а Q9)c (30d 
(с (32а (33a (34b (35) с 
Bb (376 (38)с (39b (40а 
(40а (4)с (43a (44да (45)Ь 
(46) с (47а (48) d (4)b (50) с 
(51) с 

[Second] Essay questions 

т 

R = (87 + (15)? = 17 кем. tan 9-1 

7.02 61* 58 39 

а 

Ге >В ДЕ +Е = Е-Е,=7 

adding nARQ2M ^ В. = 12 kg.wt. 
>F, =5 kg.wt. 


Ba 
a= 30° x 2 = 60° 
г. F=4kg.wt. 


л 4413 = 2 F cos 30° 


~. Let the two forces be Е, › F, newton 


7. 507 =F? + F3 л 8+ Е2 = 2500 (1) 


- tan 9-й = paun 30° 

Я F л =үз в, 0) 
Е (3) 
Substituting from (3) in (1): 

7. 3 F3 + F2 = 2500 7. 4 F2 = 2500 

^L Fio 2900 = 625 ^. Fy = 25 newton 


Substituting in (2) : .. Rz 25^[3 newton 
7. The magnitudes of the two forces are : 
253 » 25 newton. 


a 
(26)? = (30)? + (16)? + 2 x 30 x 16 cos а, 
< C08 о: =— +. = 120° 


77 The resultant is perpendicular to the first force 
“8+ 16 cosa=0 


ede asi арт = 1209 
“Ce ET = > z^ @= 120' 


(7 ^ = (о? + (6)2+2 х 9 x6cos а. 
1 


У, COS @=-— 5 “. œ= 120° 
A {з " 
=. bön ANM as ct 
tan B= осту = 5 002405336 
R =1 (15? + (18)? + 2 x 15 x 18 cos 120° 
North 
=331 калм. 4 
30 
tan Ө = __8 sin 120° d | 
15 + 18 cos 120° = East 
KS кали) 
_ 313 
ML 
South 


7.0268" 56 54 


[9] North 


@ = 1209 „0 = 30° 
tan 30° = — F sin 120° 
1 


West 


s 120° УБЕ 
| & & 
» uÓ———— South 
үз 12+Fx -1 
E irF-m2-lr ~ F=6kg.wt, 
„= [02Y 6*2 x 12 x 6x cos 120° 
2 к= 6үз калм. 


Another solution : 
7. The resultant is perpendicular to the second force. 
F 


4. cos 120 = 22 


~ R =1(12} –(6) = бүз калм. 


Let F, be the smaller force 


7 F=6 kg.wt. 


and F, is the greater force. 


э 77 the resultant is perpendicular to Е, 
^ В. + 30 с0$ а: = 0 


©. Fy =30 x un = 153 кем. 


R= (1573) зог 42% 151/3 x30 x (- 
=15 kg.wt. 


B 


) 


Statics | 


Another solution : 
Е =2 x 150 x cos 60° = 150 newton 


» the resultant bisects the angle between the two 
forces. 


(«3p =F? + (ду? +2 xF а сов 120° 


s. P-4F-32=0 ^n(F-4)(F-8)-0 
-. F=8 newton 
tan Ө = —4sin 120° d 030° 


8+4 cos 120° 


7 The resultant is perpendicular to the first force 


213 Е+2 Есова=0 RE 


^ @= 150° » when F= 15 


AR = „(573 + (30)? + 2 x 153 x 30 cos 150° 


= 15 newton 


7 The resultant is perpendicular to the second force 
· В2-Е?_ PR x ims 2 
SR'SEBSR .228-R 

^ F = n Fy =J6 newton 


A {6 + 24/2 cosa =0 


w F +F, cosa@=0 


-Ye __ 43 


4 COS &=—_ =— == г. 0 = 150° 
ш 212 2 
()R= (512)? «2x 542 х5 cos 45° [15] 45 
— 13 в 
В = 55 newton tan 30° =- Fsin120°  , 1 — 73 
T6+F cos 120° "TU ly 
=——Ssin4se ү P 
мапд= а 1 3 
572 +5созаз° 3 16-}F=3F 5 2F=16 
0=18° 266 " F=8 ком. 


уву? (51 оз хз? x cos ase 


д R= 16} +(8) + 2х16%8 cos 120° = 843 кем. 


R= 31/5 newton 


3V2 sin 45° 
> tan Ө = —*—_——__ 
3 + 3172 cos 45° 


6 = 26° 33 54 


юе 


G)R- aso? + (150)? + 2 x 150 x 150 x cos 120° 


^ В = 150 newton 


The resultant of 1* and 2™ forces 
={(5# +107 + 2 x 5x 10 cos 60° = 547 newton 


~<. The maximum value of the resultant of 
the three forces — 57 + а= 947 newton 
The minimum value of the resultant of the three 


forces = s17- 447 =17 newton 


(1) - GF? = QFP + GE? 4 2x2F x 3Fcos 0 
7-9 F?213 F?. 12 F?cos 0 

^. 0 109° 28 16 

(2) - The resultant = F=3 F-2F 


2. The measure of the angle between 
the two forces = 180° 


- sul 
г. cos Ө = 3 


(3) - The resultant = 5 F=2F+3F 
-. The measure of the angle between 
the two forces = zero 
(4) (ПЗЕ) = ap? + GE? +2x2F x3 Feos 0 
^ 13F?=13F?+12F?cos0 
“. 8290* 


-. cos Ө = zero 


(1) + The direction of the resultant is perpendicular 
to the second force 


л F+2 cos 120° 20 ^ Е = 1 newton 


o3=F-1 


v = —2 sin 120° — 
(2) 7 tan 45 = g Ey cos 120° 


SP (45 1) newton 


о RE[2 > 10] 

-. The minimum value of R = 2 newton 

АВВ, =2 | a) 
and the maximum value of R = 10 newton 

^F +F,=10 (2) 
adding (1) and (2) : +. 2 F} =12 


“. Еј =6пемоп ~. Е) =4 newton 


лк 6? + 42 +2 х 6 х 4 соз 120° = 247 newton 


Let the two forces be F and F + 3 


*- The resultant is perpendicular to the smaller force. 


s. F+(F + 3) cosa=0 л сова =F 
Fes 

о в=зуз 

2 =F? 2 =F 

“27 =Е- + (Е + 3) +2xFx(F+3) хт 

227=82+82+68+9-282 ~ Е=З 


2. The two forces are 3 newton and 6 newton 
г. @= 120° 


Let the two forces be F, and F, 

* In the first case : 102 F2 + F2 (1) 
* In the second сазе: 
13=F}+F3+2F,xF,x 1 


and from (1): =. 13=10+F,F, ~. F] F,=3 
SE 3, 
By 
1 
substituting in (1): 
n 10=F? +9. 1 10Е2=Е1+9 
Е 


1 
ДЕ}-10Е?+9=0 д (87-9) (F?-1)=0 
29 sR e3 от, oFi=l «Bel 
-. The two forces are 1 and 3 newton 


Еј =2F cos 5. = 12 
^ Fos %=6 
»R; 22 F cos (180—6 


2 


2 Fsin$=3 
squaring the two equations and adding them 
a Е? cos? + F? sin? $ 262 +3? 


EJ F? (cos? 9. sin? Z) =45 


л F= 45 =3\[5 Коми. 

* In the first case : R? = 2 1 + F2 + 2 Е, Е, cos 120° 
^R =F?4F3—F, Е, a) 
* In the second case : 


The measure of the angle between the two forces = 60° 
СЗ В? =Е1+Е2 +F Fy (2) 
Substituting from (1) in (2) 

2 3(F?4+F3-F, Е) =Е?+Е2+Е, Е, 

. 2 2 z = 
o 2F{+2F3-4F, F,=0 
F?_2F, F,+F3=0 

oF, =F, 


~ (F, -F,)?=0 


dts R, in the first case makes an angle of measure 60° 
with F, 

R; in the second case makes ап angle of measure 30° 

with Е, from the other side. 

2. The measure of the angle between the two 
resultants = 90° 


ES = z 
F, = (4 0°) »F) = (ŒF » 0) 5 R = (10 » 605) 
R=F +F, 


2. (10 cos 60° » 10 sin 60°) 
= (4 cos 0° »4 sin 0°) + (F cos œ » F sin о) 
2 (6,543) =(@ 50) + cos a >F sin o) 


г. Foosa+4=5 = Feoosa=1 (1) 
»Езіпо= 513 (2) 
» dividing (2) by (1) : 
tan a- 563. 
аас 515 176) | 513° 
476 
бот (2): «. Fx 33 =543 4 
126 SM 


AF =76= 2719 newton 

Another solution : 

Applying cosine rule : 

F? = (10)? + (4)2—2 x 4 x 10 x cos 60° 
=76 


~<. Е= 2119 newton 


[25) 
LetF,>F, 2 Е-Е,=15 Рү=15+Е, (1) 
(35 =F} +F3+2F, xF, x-4 


substituting from (1) 
7. 1225 =2254+F3+30F,+F3-15F,-F3 
2 F2+15F,—1000=0 ~. (F, +40) (F, –25) =0 


J. Fy =25 
-. The two forces аге 40 and 25 newton 
Е, +8, =4 nF =4-Е, (D 


13 = (E? + (Ер: + 2 Е, Е, cos 60° 

Substituting from (1) : 

0132 (4- FE) ++ (4- E) x Fz 
13=16-8F,+F3+F3+4F,-F3 
F3-4F,+3=0 (8) - 0) (Е, - 3) =0 

7 Fy=lor3 


«<. The two forces аге 1 and 3 newton 


Let the two forces be F} and F, where Е, < F, 


Statics | t 


ЛЕ + F, = 40 then Е, =40- F, @) 
+: The resultant = 20 kg.wt. 
74002 2 + + F2 + 2 F, F, cos © (2) 


*- The resultant is perpendicular to the smaller force 


<. Fi +F, cos a=0 
-F, 


“. COS @ = substituting in (2) : 


2 


| Е 
44002 F2 4 F2-2F, Ex 


“400 = F2« F2-2F? 

^ 4002 Е-Е? 

Substituting from (1) : 2. 400 = F2- (40 – Ej? 
7. 400 = F2- 1600 + 80 E; - F2 
2.2000 = 80 F, 
Substituting in (1) : 


2 Fy = 25 кам. 


^ Е; = 15 kg.wt. » cos 0 == 


F24+F3=25 (1) 
 F24F34+2F, Е, cos 120° = 13 
SFI.FI-RQEQ-:13 Q) 


Subtracting (2) from (1) : -. F} E; = 12 


12 
EF, == 
ИЕ 1212 
substituting in (1): ~. (2) +F3 =25 


4 ^ F§-25F34144=0 


234 у pi-25 
Fj 


~ 2-9 @ 3-16) =0 
VERE 


В, =2 F cos 60° =F 


oF, =4kg.wt. »F,=3kg.wt. 


R, =2 (2 F ) cos 30° = 23 F 
~ 293F-F=11 


n F=14243 


< R,-Rı=11 
11 
213-1 


ES 5 


First case : 

2 
([sr +) =F% Qr? +2xF x 2Foos @ 
У“ SF? (2+2 +1) -5Е2=4Е° coso 


г. 5 Е? (т+2)=4 F? cos a a) 


Second case : 

2 
[Ї5Е(т-1)] =Е?+(2Е)?+2 Ех 2 F cos (90° — o) 
5 Е2 (п?-2щ+1)-5Е2=4Е2 та 


25 Е2 т (т-2) =4Е2 sina (2) 
by dividing (2) + (1) : 

SFmm-2 4P'sno tung === 
5F°m(m+2) 4F* cosa D 
Higher skills 

L| 

(1)d (2)d (3)b 

(4)d (5)а (6)b 

(7)с (8)d (9)a 

(10) а ас 


Instructions to solve Ө 1 


(1) + The maximum value = Е, + F, 


› the minimum value = F} — F, where F} > F, 


В +Е, 4 У 

R-E-$ S39BS3ECTRE-TE, 
Е 

AF, = ЮЕ, = =2 


2. The ratio between the two forces = 5 : 2 


(2) F):F,:R=4:3:413 
“F,=4m › F,=3m > в =з 
2 
a (Зи) =(4 m + (3 m + 2 (4 m) (3 т) сов a 
алова бо 1300 1612-9 n? E 
24m 2 
-. The measure of the angle between the 
two forces = cos"! (x). 120° 
(3) ^ The resultant | Е, 


; [А 
4 сов а= 
F, 


-. The measure of the angle between the two 


^ Е + F, cos а; = zero 


-F 
forces cos”! ( = ) 
E 


The measure of the angle between the two 
forces = 90° 


(4) ~ 


› 77 the two forces are unequal 


2. The force inclined toward the greater force 


Се] 


2. The measure of the angle Ө between the 
greater force and the resultant must be less 
than 45° 


(5) Representing the two 
forces F, , F, as two 
adjacent sides in 


parallelogram as in the 
opposite figure 


2 F|+F,=AB+AD=AC=R а) 
»F, +(-F,) = AB + (- AD) - AB- AD 
=DB=R (0) 
+ Rand В are represented by diagonals of 
parallelogram 
2. In case of R L R › then ABCD is rhombus 
SABSAD — ..F,=F, 
(6) R? =F? + (4)? + 2 (F) (4) cos 120° 
2 R=F-4F+16 
2 В? =(Е-2) + 12 
д R=] (F-2}° +12 
2. The smallest value of the resultant is when 
Е=2 
(7) As F, increases as the 
resultant lean towards 
the greater force which 
is doubled and hence 
the angle between the 


resultant and the second 
force increases. 


ie. 0, > 0, 
The opposite figure show the idea. 
(8) ~ = +з +2(Е( ЗЕ) cos a 


^ cos o = – 13. “. œ 150° 


2 
Үз F sin 150° 

_ үа 
F443 F cos 150° 1s 

“. 0; = 120° and so Ө, = 150° – 120° = 30° 


s's tan 0, = 


78/240, 
(9) 3<F <12 295225144 (1) 
:4sF,x16 2165825256 (2) 
By adding (1) › (2): 
25522 + 24400 ;.5<В=20 


— statics | 
(0) 1<F,<9 » З5В, <7 [3] 
~ АБР +Е 516 0) | In the first case : 
ынды ыш ыан R?=F2+F2+2F, Бр cos о. а) 
-6б=Бү-Б,я=6б < 05јЕ -Ё,|=6 (2) | Tn the second саве: 


From (1) »(2):0<R<16 
(1) 5<F,<20 » 12<F,<21 
"n 17SF,+F,s41 
When Ө = 2 
» (5)? + (12)? < F? + F2 < (20)? + (21)? 
7. 169 < F? + F2 < 841 
~ 13 <| +82 =29 
213 SR s41 when0 «0 «T 


In the first case : 
Let the two forces be F and 2 F and the measure of 
the angle between them = © 


2Fsina 2sin a 


шыс ev lm 00 
In the second case : 

The small force = F + 4 and the great force = 4 F 

+, fangs —*P sin 6. (2) 


F+4+4Fcosa 
From (1) and (2) : 


25іпа __ 4Езш@ 
“1+2cosa F+4+4Fcos a 
1 2P 


"та 2 сова Е+4+4Есоз@ 
л Е+4+4 Есова =2 Е +4 Е cosa 
г. В+4=28 /. F=4kg.wt. 
7. In the first case : 
The magnitude of the first force is 4 kg.wt. 
» the magnitude of the second force is 8 kg.wt. 
wR, =16+64+2х4х8 созо = 4\[5+4с050 


» in the second сазе: 
The magnitude of the first force is 8 kg.wt. 
» the magnitude of the second force is 16 kg.wt. 


+R, = [64 + 256 +2x8x 16 cosa =8 5 + 4 созо. 


R, 4{5+4соз= у 


om 


5 +4с050 


32 = 2+ 82+ 2Е Е, cos (180° – о) 
1. 3R?=F?2+F3-2F, Е, cosa (2) 
multiplying (1) x 3 » then subtracting (2) from (1) : 


г. zero = 2 21 + 2 22+8 F, В, cosa 


T2 9 


Let 0, is inclination angle of R on F} 
| F, sina 

MES Fa 

Let Ө, is the inclination angle of R43 on F, 
F, sin (180° – о) 


n tan Ө; = Е cos (180°—0) 
F, sin © 
tan Ө, = E,-F, cone 
v0, 6, = 90° г. tan 6; = cot 6; 


2 Е2 (sin? о + co? а) = Е? 


п ЕЗар? 


Substituting in (3) : ~- 

5 а; = 120° 

Another solution : 

> AD=AK = ВС= ВЈ 

In AACI : 

з m (4 CAJ) = 90? (given) 

and AB is a median from the vertex of the right angle 
AB=4JC=BI=BC Е, =Е, 


Р; 


=R 1 
tan (4 CJA) = m 3" 
“. m (4. CJA) = 30° -. m (Z ACB) = 60* 
“. A ABC is equilateral triangle 
~ m(Z ACB) = m (Z САВ) = m (2. CAD) = 60° 
*. а; = 120° 


1 


Exercise 2 


Multiple choice questions 


(1)c (2)d (3)d (4)d (5)c 
(6)a (e (8)b (9)b (10) b 
(Пја (12) с (13) b (14) а (15) d 


(16) с aec (18) с (19) с (20) а 
(21) а (22) b (23) с (24) b (25) b 
(26) b (27)c Q8)c (29) с (30) а 


| Second | Essay questions 


_ 600 sin 45° _ AS S 
арте = 439.23 gm.wt. ® 30 ® 
_ 600 sin 30° _ 
Don E = 310.68 gm.wt. 
[2] North 


18 cos 60° 
= 9 newton 
18 sin 60° 


=9 45. newton 


North 


90 sin 30° 
Е =F, = === 
i * sin 60° 
= 307 3 newton 


Е, = 80 cos 60° 
= 40 newton 


F, = 80 cos 30° = 40 


3 newton 


The component in the 2 [3] ®© 
North direction = 100 sin 45° wes —— 43 Вы | о tan a=- a=150 ® 5 
= 50) 2 gm.wt. 15 E 
* m in 90* ® 
The component in the West direction E 30- FX УР 
si 
= 100 cos 45° = 5012 gm.wt. 
= 30 sin 150° _ 15 newton 
а North sin 90° 
12, 
F 12 sin 90° 1242 к t. ENS ® 15 sin 60° 
15 sin 135° 7 BY (E) uos Е, = in 60° —. 154/35 newton 
ыа nd 45 Be sin 150' 
sin 135° ® [10] 
= t 
12 kg.wt. Ps F sin 90* 
1 sin 150° 
а _ 40 sin 150° 
F, = 160 cos 30° od 
- s013 gm.wt. = 20 newton South 
F, = 160 sin 30° EI от = 20/3 newton 
= 80 gm.wt. - 
abs dos = 42 cos 60° 
E cos 
= 150 dyse А = 21 newton 
fest 
= 300 sin 60° F, = 42 sin 60° ® 
= 15093 d 
үз yae South =21 үз newton 


F, = 60 sin Ө = 60 x 3 = 36 newton 


F, = 60 cos 0 = 60 x $= 48 newton 


= 120 sin 48° 
1 sin (48° + 90°) 
_ 120 sin 90° 
27 sin (48° + 90°) 
ш 
2 
G0? = (1543 ) +, 


F, = 15 newton 


== 


= 133.27 gm.wt. 


= 179.34 gm.wt. 


20 sin 85° 
See = 11474 

Engels = 17 newton 
when the angle with the horizontal decreases less than 
5° the magnitude of the component of the weight in 
the direction of the two rods increases till it became 


unlimited when the rods are horizontal. 


üw 
pi 
vec? 
p di E 

- 5 

12 ® 
Е, = 390 sin Ө = “кои 
F, = 390 сов 0 = 390 x 12. = 360 gm.wt. 
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f Exercise (3) 


Important remark : 

We will solve the problems of this exercise using the 
polar angles» but it is possible use the resolution of 
the forces into two perpendicular directions. 


Multiple choice questions 


(1)c (2)b (3)c (4)d (5)d 
(6)a (7)b (8)c (9)а (10)с 
(10а (12) с (13) d (14) а 

(15) First : b Second:c (16)b (17) с 
(18) а (19) а (20) а (21) с (22) b 
Q3a — Q4b 


Essay questions 


(1) X = 27 cos 0° + 18 cos 90° + 127 2 cos 135° 
+ 152 cos 225° + 9 cos 270° 


=27х1+18х0+12{Й]2х—- +15 х= 


42 2 


+9 х0 = zero 
» Y =27 sin 0° + 18 sin 90° + 121 2 sin 135° 
+1512 sin 225° + 9 sin 270° 
=27x0+18x1+1212x 
+9х—1=6 
^ R=6j - R=6 newton 
2. The magnitude of R = 6 newton and acts in the 
direction of OY 


(2) Х = 4 cos 60° + 3 


- +15 
2 


ail. 


3 cos 270° + 2 


үз 


=4х1 +33 х0+2{3 х-=5 


3 cos 330° 


» Y 24 sin 60° + 33 sin 270° + 24/3 sin 330° 


f B 


=4х-— +31/3х-1+2 Зи 


T, in direction of AB 


Те 5000 x sin 30° 
sin 75° 


» T; in direction of AC 


_ 5000 x sin 45° _ 
›= 2000 X sin = 36603 N 


= 25882 М 


2 В=51- 243] 
2 R=4 (52 + (212) = [37 newton 
A 2 9 = 325° 17 


*. The nom of R= 37 newton an and makes 
an angle of measure 325° 17 with OX 


> tan 0 =—— 


Consider OX is the direction 


of the first force. 


A 


=1х1+2х 1 +13 х0=2 » 
2 
Y=1 x sin 0° + 2 x sin 60° +43 sin 90° 


a1xo+2x В + 3x1=243 


28 =21+213 j R=) 07+ (213 Y =4 newton 


213 
stan Ө = = =үз 
-. The magnitude of R =4 newton and its direction 
is MB 


Suppose OX is the direction 


7 0 = 60° 


of the first force 

Х =8 cos 0° +473 cos 30° 
+ 6/3 cos 150° + 14 cos 240° 
-8x144 5x ees) x1) 
=8+6-9-7=-2 

» Y - 8 sin 0° + 44/3 sin 30° 


+ 63 sin 150° + 14 sin 240° 


» Y = 2 sin 0° +342 sin 45° + 2/3 sin 150° +3 sin 270° 
22x0&312x L 4273x443 x13 


45 
--R=214+3] R= 


мапд= 3. 


(2) +(3)? =7/13 newton 
2. 9 = 56° 19 
2 The: magnitude of R ={13 networ and makes 
an angle of measure 56° 19 with OX 


i.e. Between 2™ and 3™ forces and makes an angle 
of measure 11? 19 with 279 force 


B 

X =9 cos 0° + 6 cos 90° 
+412 cos 135° 
+ 5412 cos 225° 
+ 5 cos 270° 


‘South 
=ох1+6х0+ 42 Х-— + 52 х-— 
12 [E 
*5x0zzero 
» Y =9 sin 0° + 6 sin 90° + 47 2 sin 135° + 5 
+5 sin 270° 
=9x04+6x14442 x 4542 x-L5x-1 
T Tz 
=0 
дЕ=О 


2 sin 225° 


~. The forces are in equilibrium. 


+вхо+4{зх1+в{зх 1 +1ах(-2°)=-әүз 


>Е=-21-2{3] 
R 


“. 0 = 240° 
-. The magnitude of the resultant is 4 newton and 
makes an angle of measure 240° with OX 


i.e. In direction of 4" force 


п 
Consider ОХ be the direction 
of first force 
Х = 2cos 0° + 312 cos 45° 
+ 213 cos 150° +13 cos 270° 


вахте 


*/ X and Y are negative 


X = 60 cos 90° + 88 cos 210° 
+ 60 cos 330° 


3 
=60x0+88 x13 4.60 


хм 


У = 60 sin 90° + 88 sin 210° + 60 sin 330° 


=60x1+88x-+460x-+=-14 
В=- 143 1-14] 


20 = 210° 
-. The magnitude of R=28 gm.wt. and acts in the 
direction 30° South of the West. 


2 X and Y are both negative. 
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а So a 
s Х=4 cos 0° + 2 cos 60° A 
+ 5 cos 120° ы iat 
+313 cos 210° 
=4x1+2x 1 +5х—Ь Gm c B 


South 


+3Y3x- 


> Y 24 sin 0° + 2 sin 60° + 5 sin 120° + 3/3 sin 210° 


MENT RETE 


2 
R=-214+243j 


Raye 2)? + 213) = 4 newton 


AE 


»tan8-—7- 


2“ Х<0»у»>0 


2. 0 = 120° 


@ зб 

© Ух 
2F 

Suppose ОХ in the direction of the 1* force. 


X =2F cos 0° + 3 F cos 120° + 4 F cos 240° 


= dL endl — 8 
=2Ех1+3Рх- 5 +4Ех 7 zF 


»Y z2F sin 0° +3 F sin 120° + 4 F sin 240° 


з = 
ман б а iine eau T. Үз 


Е 


<. 0=210° 


-. The magnitude of the resultant үзе newton and its 
direction makes an angle of measure 210° with OX 

i.e. Between the forces 3 F » 4 F and perpendicular to 
the force 3 F 


Let OY is the direction of the 3" force 
^. X = 25 cos 90° + 15 cos 210° + 20 cos 330° 


{5 


3 3 
=25 x0 +15 x-= = +20 x 2415 
Y = 25 sin 90° + 15 sin 210° + 20 sin 330° 


25 х1+15х-1+20х-1= DP 
II. 3i-B 
„ка (2513) +75)? = 53 newton 
мапд=—75— =з =. 0 = 609 


2543 
2. The resultant = 513 newton in magnitude and 
makes an angle of measure 60° with OX 


i.e. Between MA » MB making an angle of measure 
30° with MA 


ш 

Let ҮҮ is the axis of symmetry 
of A ABC and the point A 
Coincides the origin O 

X= 673 cos 0° + 4 cos 30° + 4 cos 330° y 


Нр Е 


=6{3х1+4х-—+4х-— 
2 2 
>Y = 613 sin 0° + 4 sin 30° + 4 sin 330° 


=6 3x0+4x $ +4х- 4} = zero 
25 = 103 i 
“R= 10/3 newton and acts due to OX 


Let YY is the symmetric 


axis of A ABC » point A 
coincides on the origin O 
“. X 24 cos 60° 

+ 1 x cos 120° + 2 соз 180° + 34/3 cos 270° 


=4х1 +1х (-1) +2х-1+33х0=-1 


» Y =4 sin 60° + 1 х sin 120° + 2 sin 180° + 34/3 sin 270° 


EG 


=4х-—-+1х-—-+2х0+3 


3x-1z-—- 


2 
SORA Petty- 1 newton 
tnos- x203 
sX«05Y«0 ~. 0 = 240° 
-. The magnitude of = 1 newton and acts due to AC 


7 A ABC is right-angled at B 
У АС ZTGY +(4 =5 cm. 
^. cos a=4 sin a= 3 


X = 2 cos 0° + 5 cosa 


+ 3 cos 90° 


=2х1+5х Í43xzer = 6 


3 
»Y =2 sin 0° + 5 sina + 3 sin 90° 
-2x045x$43x1-6 
prid 
(6X «(6 = 642 kg.wt. 
7. 0 =459 


-. The resultant is of magnitude GA kg.wt. 


5=1 


stan Ө = 


and makes an angle of measure 45° with AB 


Х = 12 cos 0° + 2612 cos 45° + 4 cos 90° 
+ 40 cos (180° + о) 


=12х1+26 эл. 

2 

»Y=12 sin 0° +2612 sin 45° + 4 sin 90° 
+ 40 sin (180° + о) 


=12x0+26 


+4х0+40х 


янак 
2 


- В=61+ 6] 
62 + 62 =6 2 newton 
stan@=1 40245? 
-. The magnitude of R- 6/2 newton 
and makes an angle of measure 45° with AB 


ш 
7 A ADO is an isosceles 
and right-angled at A 
<. m (4 AOD) = 45° 
7 A ОВС is right-angled at B у 
(12) + (9? = 15 cm. 


5 4 
2 совв = 12 = 5 


2 x cos 45° + 6 cos 90° 
0) + 4 cos 180° 


=i 
5 


X=12 
+ 10 cos (180° — 


=12 


2x4 +6xzero+10x-444x-1 
2 


= zero 
» Y = 1242 sin 45° + 6 sin 90° + 10 sin (180° — 6) 

+4 sin 180° 

Sas eels pe ман 

nR224j " 
The magnitude of the resultant = 24 kg.wt. and acts 
in the direction OY 
ie. In the direction of BC 


Х =8 cos 0° +6 


2 В = 24 Ком. 


3 cos 30° 


+ 5 cos 60° + 41 3 cos 90° p 


үз 


=8x1+6 3x 


А 
1 =39 
+51 +4{з х0=39 p 


БЕН РАИ ^ 


=хо+6{3х ess Dea ssi GN 


= 1651 newton 


г. 9 =40 Ò 


R=4 3) y« ey 
= 243 


tan = 35-13 


i.e. Resultant direction is between AC and AD 
making an angle of measure 40° 9 with AB 


Let AB in the direction of OX 
7 X=2 cos 0° + 41 3 cos 30° 
+8 соз 60° +273 cos 90° Е 
+ 4 соз 120° 45 

3 
=2х 14493 x 8d 


+24/3х0+4х—-=10 


2 
»Y=2sin0°+4 
+23 sin 90° +4 sin 120° 


үз 


3 
=2x0+4 3xl«8x— +2 3x1+4x 


= 103 


2 В = 101+10[37 

2 R= V00} «пољу = 20 калм. 
101 3 

„ап Ө = үз 


-. The magnitude of R=20 kg.wt. and makes 


3 sin 30° + 8 sin 60° 


үз 


2 


79 = 60° 


ап angle of measure 60° with AB 
[17] у 
Let OA in the direction of OX 
4 X =4 cos 0° + 3 cos 60° 


+ 2 соз 120° + 5 cos 180° 
+ 4 cos 240° + cos 300° 


X F 
2 


My 2А 
+5х-1+4х-5 +5 =-2 


» Y = 4 sin 0° +3 sin 60° + 2 sin 120° + 5 sin 180° 


B 5,13 


+4 sin 240° + sin 300° =4х0+3х-—+2х-— 


=4x1+3x 1+2 x- 


-. The magnitude of the resultant = 2 gm.wt. 
and acts due to OX 


i.e. In the direction of OD 
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^. In А ABC which is 
right-angled at В 


Л АС =ү(60)2 + (80) = 100 cm. 


80 _4 


100 5 


^ sin@= 

»cos8- D. = 3 stan 0 = 4 

У, X = 12 cos 0° + 10 cos Ө + 15 cos (180° — 0) + 8 cos 270° 
=12x1+10x 3415 х==+8х0=9 

» У =12 sin 0° + 10 sin Ө + 15 sin (180° — 0) + 8 sin 270° 
-12x0410x $415x $48x-1-12 

2 R=9i+12j 


^ R=(9) +(12)? = 15 newton » tana= 2 = 


vot 


- апо = (ап 0 ›Х> 0 ›У>0 


>, The resultant acts in the direction of BD 
7 A AHB is right-angled at B 
ЛАН 24 Y + (12? = 13 em. 


> AC is a diagonal of the square ABCD ~. о = 45° 
^. X = 2 cos 0? + 13 cos (Z ВАН) + 9 cos 90° 
+412 cos 225° 


= 12 cs 
=2x1+13x Besos as 10 
» Y 22 sin 0° + 13 sin (2 BAH) +9 sin 90° 


+492 sin 225° 
=2х0+13х X 49x 14442 x 


-В=101+107 
к 2407 +107 = 1042 gmwt. 


29 = 45° 
2 R acts due to АС 


7 AC isa diagonal in 


3cm. p 3cm. С 


the square 
-. m (Z САР) = 45° 
› 7 A ABE is right-angled at B 


(6 « GY = 34/5 сш. 
za s] 2 fas 
345 Ys 342 
» in А АЕР which is right-angled at D 
-YG* +67 Ison. 
6 2 
гл кеса > соз В = = 
MET 3 зү5 45 
"^ Х = 2 cos 0° + 125 cos a+ 445 cos (90° — B) 
+4 cos 90° + 612 cos 225° 


n sin = 


scos 0 = 


5х1. 


i 


5x44 
Үз 
2х == =>4 
2 
» Y = 2 sin 0° + 1215 sin a + 45 sin (909 — о) 
+ 4 sin 90° + 6^[2 sin 225° 


=2x0+12 


=2х1+12 


+4х0+6 


5х2 4х1 


1s 


5x-l-44 

5 
2x-L=18 

{2 
2 К =241+18] 
8 =ү024)2 + 18): = 30 kg.wt. » tan ө = i-i 
~ X>0Y>0 Ө = 36° 5712 
-. The magnitude of resultant is 30 kg.wt. and makes 
hu ino 
an angle of measure 36? 52 12 with AB 


[21] 

`7 The forces are in equilibrium 

nX20.Y-0 

7. 4 cos 0° + 413 cos (Z ABE) 
+F cos 90° + 1012 cos 225° 
=0 4 

2. 4x 1 +413 cos (2. ABE) + F x zero 
«10 2x —L-0 


Tz 
7. 4 + 413 cos (2. ABE) - 10=0 
үз 
EJ 


+6 


" ANE: 
ата 
^. m (Z ABE) = 30° 
» 4 sin 0° +43 sin 30° + F sin 90° + 10 2 sin 225° 
=0 
1 4x044 73 x44P x1 +10 2x 
~ 273+F-10=0 


= 10-23 =2 (5 - 3) кем. 


77 Let the force of 
magnitude 5 kg.wt acts 
in the direction of OX 


» сё the forces are in equilibrium 

5» X2Yz0 

cos 0° + 4 cos 60° + F cos 120° 

+ 3 соз 180° + " cos 240° + 7 cos 300 = 0 

1+3х-1 +Кх= +71 = 0 
(1) 


n$xbDe4xl +Ех— 

/. Е+К = 

> У = 5 sin 0° + 4 sin 60° + Е sin 120° + 3 sin 180° 
+ К sin 240° + 7 sin 300 = 0 


1s „їз 


1 5x0+4x +F 


*3x0-Kx—— 
2 


(2) 
by solving the two equations (1) › (2) 
2 F=9kg.wt. К = 6 kg.wt. 
| ® 
`2 X =F cos 0° + 6 cos 90° 
+ 412 cos 135° 
+5 42 cos 225° 
+ К cos 270° 


=F-9 
>Y=Fsin 0° + 6 sin 90° + 442 x sin 135° 
+512 sin 225° + К sin 270° 
=Fx0+6x14+442x—L45f2x-Likx-1 
=5-K E 
-R=(F-91+6-K)j 
77 The resultant = 2 newton in the direction of the North 
sF-9-0 
,5-К=2 


[24] 
Let the measure of the polar GD € © 


angle of F be o 


7. F=9 newton 


г. К = 3 newton 


North 


West 


^ X =F cos 0, + 47 3 cos 90° 
+ 127 3 cos 150° 


+ 36 cos 300° 


South 
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45 


3 
= Есова + 43 x0 1243 x –—- + 36 х i 
= Р сов а. 
3 sin 150° + 36 sin 300° 


„У zFsina +41 3 sin 90° + 12 


=Fsina +493 x 141273 х 2 +36х- 
=F sin «-в{з 

A R=Fcosai+(Fsin a-8{3)j 

77 The magnitude of the resultant = 8 gm.wt. 


due to east 
- Foos a=8 а) 
›Езшш=В|з 2 || 


Dividing (2) by (1) : -. tan a= e =3 

2. cos & > О and sin a> 0 

л &= 60° 

substituting in (1) : ~. F cos 60° = 8 

-. F= 16 gm.wt. and its direction is 60° North of East 


[25] № (3) 

7 X =F соз 0° + 8 cos 60° [C3] 87 
+ К cos 90° + 5 cos 1805, ©) У®_ 
+83 cos 270° 


г. о lies in the first quadrant 


=Ех1+8х 2 +Кх0 Цу 
+5х–1+873х0 South 
=F-1 


»Y =F sin 0° + 8 sin 60° + К sin 90° + 5 sin 180° 
+873 sin 270° 


Б 


3 
SFxO+8x—-+Kx1+5x0+8 3x-1 


=K-443 


Ке ут (к-аз) a) 
7 R = 4 newton due to 60° North of East 
2. R=4 cos 609 1 +4 sin 60° j=21+273 j (2) 


- F=3 newton 
K= 63 newton 


-l= 


From (1) and (2) : >. Е 


‚к-4{з=2{3 
[26] 


1 X = 25 cos a + Е cos 90? + 1012 cos 135° + 35 cos 180° 
2 +35х-1 


-25x $e Fx0 + 1042 х 
=15–10–35=–30 


+Y = 25 sin a + F sin 90° + 107 2 sin 135° + 35 sin 180° 


=25х 4 +Вх1+ 1012 х 20+F +10 
=30+F 
RR? =X? + Y? >. (50)? = (-30)? + (30 + F}? 


2. 2500 = 900 + 900 + 60 F + Е? 
7. 2500 = 1800 + 60 F + Е? 
г. F + 60 Е – 700 = 0 


> (F+70) ŒF- 10) 20 2 F= 10 ртм 
[27] 
(1) -- X =F cos 0°+ К cos 120° 5/3 cos 210° 
+ 7413 cos 330° =0 
-13 
ve Fx dK x45 73x B, PR 0 
iF-l = 
F-EK+3=0 а) 
УУ =F sin 0° + К sin 120° + 53 sin 210° 
+743 sin 330° =0 
3 
Frotka +5 3x7 3xst=0 
3 
= Вх =6{з ^ К = 12 newton 
э Кот (1): >. В= 3 newton 


Сар X = 63 cos 0° + F cos 150° 


+K cos 210° = 0 


N3 


2 


3x1+Fx 


а) 


эг Y= 63 sin 0° + F sin 150° + К sin210* 20 
- X Eel 
г. 693 x0+Fx 5 +Кх 2 =0 
zc "= 

. + Р- 7 К=о 

From (1) » (2): ~. F = K = 6 newton 


(2) 


+! X=F cos 0° 
+44 3 cos 30° 
+ 23 cos 90° 
+ К cos 120° 
+ 12 cos 240° =0 


: fax 
УВ x 


(D 
У = = 
3x0+Kx 2 +12х 2 =0 

S F-LK=0 

„У =F sin 0° +443 sin 30° + 24/3 sin 90° 

12 sin 240° =0 


а) 


+ К зїп 1209 + 


3 
ШЕХхО+4 3x4+2 3x1+Kx> 


КЕ 


2*0 


Beas 


From (1): .. 


+12x 


^ К =4 newton 


Е = 2 newton 


7 X=Fcos 0° + 31 2 cos 45° ЕЮ] 


+213 cos 150° +13 cos 270° 
est 
1 


=Ех1+312 х— 
2 
-13 
3x—5-* 3x0zF PLON 
» Y = F sin 0° + 34[2 sin 45° + 24[3 sin 150° 
+3 sin 270° 
1 1 
=Ех0+3/2х—+27/3х ~ +13x-1=3 
тз ез ы г а 
„Е=Е1+3] ~ (372) zm 
Е? =9 ^ Е = 3 newton 
sR-3143j ав = 3 =1 
7. 0 = 45° 


-. The angle between the line of action of R and 


the first force is of measure 45° 


у Х =4 cos 0° +23 cos 30° 
+F cos 60° + 213 cos 90° с 
+ К соз 120° E x 
B 
Үз 1 © 
=4х1+2 3х -+Ех т y 
=== bp 
3x04+Kx 277*5F 7 К 


[16] 


»Y =4 sin 0° + 23 sin 30° + F sin 60° + 24/3 sin 90° 
+K sin 120° 

вк В B 

=4x0+2 3X a +Fx— +2 3x1*Kx—- 


=343 + к 2+5 К 
(те ТЕТ 1 кух (5 e к) (D 
*/ The resultant = 20 kg.wt. in the direction AD 


2 R = 20 cos - 20 sin urie 101+10{]3] (2) 


From (1) and (2) : ~». ir- iK-10 
sF-K-6 (3) 
3+. Вк- 1043 .F+K=14 (4) 


Adding K and g 1. 2F=20 
F = 10 kg.wt. » then K = 4 kg.wt. 


- 015 the measure oF e 2 
an acute и > 
ѕіп Ө = + 

. cos Ө = 3 


7. X = 4 Е cos (90° — Ө) 

+ 2 K cos (90° + 9) 

+ 2 Е cos (180° + Ө) + К cos (360° – 8) 
-4Fsin0—2Ksin0—2F cos 0-- K cos 0 
=4Fx $-2Kx $-2Fxd 
=2F-K 


+K x3 


»Y-4Fsin (90° — Ө) + 2 К sin (90° + 6) 
+2 Е sin (180° + 0) + К sin (360° — Ө) 
=4F cos 0 + 2 K cos 0- 2 F sin 0 — K sin 0 
=4Fx 342Kx3-2Fx4_-Kxt 


E e 

R-QF- кт + (42+2 к); (1) 
“В = 812 cos 13571 +842 sin 135" j=-81+8 | (2) 
From (1) and (2): .. 2F-K=-8 (3) 
›+ 2+2 К=8 ie2F4K-20 (4) 
Adding (3) and (4): —. 4F 2 12. ~. F=3 newton 
and from (3) : K = 14 newton 


[31] 

> R=(5+a-14)i+(3+6+b)j 
=(а–9)1+(9+5)] а) 

+ К=(10{2 › 135°) 

К = 1012 соз 135° 1 + 1012 sin 135° } 

=-10i+10j (2) 

From (1) and (2): ~. а-9=-10 -а=-1 ' 

29+b=10 „ђе 


Multiple choice questions 


(1)b (2)b (3)b (4)c (5)с 
(6)c (7)b (8)c (9c (04 
(1) c (12)a a3c (4)b (15b 
(16) a (17) b (18) a ада (004 
(21)d Qd  Q3b Q4c (25)а 
(26) с (27) а (28) b (29)a (30b 
(3) b (32) а (33) a (34b (35)с 
(36)b 
EE Essay questions 
60 
Applying the triangle of forces rule 
F, Е. 
cR F; = 3475 = 45 newton 
Е, = +з = 60 newton 
® 
Applying lami's rule 
. 6 | K _ Е 128 
^^ sin 90° ~ sin 120° sin 150° 5 
0 
^. Е = 30 newton 
»K= 3013 newton 
8g — © 
Applying lami's rule 
m —— — —- f 
^^ sin 150° віп 90° зіп 120° => © 
„Ezt 12 
кв 
2 
12x4 
“Fe "a =4{3 клм. 2T= 2813 кел. 
3 
EJ 


Statics і 


Applying lami's rule. 


30e. WE к 
sin 150° sin 120° 


~ sin 90° — 
_ 36 sin 90° 
— sin 150° 

_ 36 sin 120° 
sin 150° 


77 The three forces are in equilibrium. 


= 72 newton 


= 36 з. newton 


-. The resultant of the two forces Е; 


= 
and Е; equals in magnitude F, % A 
2 a о, 
"(8 = (413) + (4)? +2 "е 
(©) 
x 413 x 4 cos од 
2. 64 = 64 + 32413 cos [^ 
*. COS 04 = zero 50,2907 


The resultant of the two forces F, and F, equals F, in 
magnitude. 

~ (аз) = 8P + (4 2 х8 х 4cos a, 

7. 48 = 80 + 64 cos a, 
л 05 = 120° 

л од = 360° — (90° + 120°) = 150° 


~. COS 0; = =: 


-. The measures of the angles between forces are 
90° › 120° » 150° 


From the figure 


-. m (Z EMF) = 90° 
эт (Z DME) = т (Z DMF) = 135° 


Applying lami's rule 
. Fh __ЕР, _ 42 
`` sin 135° sin 135° sin 90° 
№ 4 
Um od 

42 42 


QD / Yes lig Y / Айу OW (oleo; oss) а [17] 


UNIT 


1 


From the figure and applying 


©) 


lami's rule. 
T, = т, 200 7 
77 sin 130° ~ sin 120° — sin 110° 
` = 10 х sin 130° _ 
T= Gallo’ = 8.15 newton 
= 10 х зіп 120° , 
т = di = 9.216 newton 
a m. 
B 16cm. D 16cm. A 
From the figure 
OD LAB > Dis 
the midpoint of AB 


2 (ОР)? = (20)? – (16)? = 144 
+: Dis the midpoint of AB ; DE//OB 


-. OD = 12cm. 


E is the midpoint of AO › DE = 4 OB 


-. ВО = 10 cm. » DE = 10 ст. 


.. A DOE is the triangle of forces 
. 180 Тр T „10.1.1 
" DO ОЕ ED 712 10 10 


АТ, T2 18010 = 150 Ками. 


Let the angle between 
the inclined plane and 
the horizontal measure Ө 


s sin @= + 7. 0 = 30° 
Applying lami's rule 
Е. £f _ AX 

"'sin150* sin 150° sin 60° 

F r 35 
„БЕЈ прага 

PTE G 

2 2 

Let the measure of the angle 
between the plane and 
the horizontal be Ө 
yy cos Ө= + 2 0= 60° 
C Е НВ ЕЕ — 
7 sin 120° ^ sin 120° ^ sin 120° ВЕБЕ 


[18 | 


ш —— повез e 
2 5 2 B D A 
© (60)? + (80)? = (100) x У 
x E 
^. A ACB is right-angled at C «© VÉ s 
From lami's rule “ә / 
20 T1 _ T, 
7 sin 90° зіп Ө, sin ®@, 
50. BC. 30 . И =AC_ 60 „з 
Авр S 158957 AB — 100 5 
200 T, T, 
Ip 3 
5 5 
7T, 2200x 4 = 160 gm.wt Т, = 200 x 3 = 120 gmwt. 
AB =\(50)* + 120/7 
= 130 cm. 
From lami's rule 
. 65 _ M1 Т 
^ Sin 90° ^ Sin 0, sino, 
» ging, = BC 120. _ 12.449, _ АС 50 _ 5 
^sinO = дв = 130 = 13 2510 Ф = AB 7 1357 13 
85-1. № 
1 12 5 
15 13 


= 12 = 
Ti 265x лї = 6 newton 


:T,265x 5 = 2.5 newton 


Suppose that the inclination angles 
of the two strings to the vertical 
be of measures 0, and 6, 

from lami's rule. 


..50 25 _ 2543 

7 sin 90° ~ sin 8, — sin 6, 

sin 9, = 25 1090 =1 
25 3 x sin 90° үз 


7.0, =30° > sin 0, = 

7. 0, = 60° 

2. The two angles of inclination of the strings to 
the vertical are of measure 30° and 60° 


50 2 


From the figure and using lami's rule. 
200 Е _ T 
'' sin 120° ~ sin 150° ~ sin 90° 
.200 EF T 
d Cb d 
їз 5 
2 


—— AN STONES | 


(2) From Lami's rule : 


Ку 25 = gm.wt. 34  F _ T A 130m. C 
3 3 sin 90° ~ sin ~ sin (90° 6) B 
E m ~ E 
wr LE UN C = 
200 х 1 _ 40043 т = 150 30. ССО) 
T= = smwt 170 170 Я 
[3 д (6-6) 
э ~ F=34 x 190 =30 етм. 
á _80_ 
D АЗ @у, T= 34x 779 = 16 тм 
From lami's rule. а qa 
А 60 = F __т sl òp ® £e + " 
* зїп (90° +6) ~ іп (180° 0) sin90 (в-ф Applying lami's rule. 
г _ 243. 
sin (90° +2 0) sin (180°—6) 
6 
= sin (90° — 6) 
— 243 vr: © 
700520 эшӨ cos® 
NEN 6 y sing _ 213 43 
' sin8 ~ cos@ 7 cos 0 6 3 


2. F=8 newton 
»T=8 үз newton 


s tan Ө = 79 = 30° 


^ cos 60° = 


sin 30° 


“re 243 newton 


20 © 


Let the inclination angle 


of the plane to the horizontalis® (38-6) 
1 
QW _ = 
7" sin 90° ^ sin (180° — Ө) 
o r 
— sin (90° + Ө) 
1 1 
iw => У 
PLUR AREE: miu 
'1 900 cos@ sing w 2 
=30° „Их 
g= 771 соз 30° 


2. A АСВ is the triangle of forces a 


noB acl. 
** 150 170 80 
F=% xs = 63.75 gm.wt. 


_ 34 х 170 _ 
Т= 30 72.25 gm.wt. 


Suppose the string make an angle 
measures Ө with the line of greatest 
slope of the plane upwards. 
. 213 ___6 
** sin 1509 ^ sin (90° — Ө) 
Ре r 
~ sin (120° + Ө) 
.233 6 _ r 
~ cos @~ sin (120° + Ө) 


л соѕ = <. 9 = 30° 


їз 
2 


23 
2. The string makes an angle of measure 30° with the plane. 
2132 


1 віп (120° + 30°) 
2 


Let the angle between 


the inclined plane and ® 
the horizontal be Ө 
1 of AG 
tan Ө =—— "^ Ө=30° 7 
үз a 
СЕ | r 300 
sin 150° sin 150° sin 60° 
бо) 
= 10093 gm.wt. 


Applying lami's rule. 
А 800 г 
* sin (90° +0) — sin 90° 
Е 
~ sin (180° – Ө) 
800 г Е 


їп Ө 
г. r = 800 + cos Ө = 800 x 10 = 1000 gm.wt. 


“cos 


s F = 800 x sin Ө + cos 0 = 800 x 6 = 600 gm.wt. 


+: The ring is smooth. 


2. The tensions in the two 


branches of the string are equal 
in magnitudes. 
Draw DF // BC and cuts AC at F 
-. Fis the midpoint of AC 
» A CDF is the triangle of forces. 


150 T | T. pa 75% 150 
J2 "NS 15777 B 


La 


= 93.75 gm.wt. 


(1) ~ АВ=1 30) - (50? 
= 120 ст. 
From the figure we get 


: A ABC is the triangle of forces 
24 


+ т=24х 130, 
TH 120 
n в-24х50 _ 


F= Do ^ 10 newton 


= 26 newton 


(2) Using lami's rule : 


—— À— 
** sin 90° ~ sin 150° ^ sin 120° 
„Т.Е. 2 
т 

2 
2 

Т= 24 = 1673 newton 

= 83 newton 


АС =1 (25} - CY = 24 ст. 
-. A ABC is the triangle of forces 


e a № 

"AC СВ ВА 

LA a Pa 

2477 25 

ST = 73D =21 gmwt. 
25 x 72 

т; == = 75 gm.wt. 


-. The tension in the horizontal string = 21 gm.wt. 


» the tension in each part of the first string 
75 and 72 gm.wt. 


Using lami's rule 
. _1о _ T 
77 sin 150° ~ sin (180° — 8) 
_ 200 
~ sin (30° + 0) 
. 100 т _ 20 
т sin@ іш (30° +) 
2 1 


00 x = 


= sin (30° +0) = — 2 = 
100 


2. 30° + 6 = 90° 


г. 6 = 60° 
in 60° 
тезше” = 60° 1004/3 вт. 
Л 
Applying lami’s rule : Аб в 
ve > 
T, ___ 200 
sin 150° зіп 100° ish Gg @ 
т, t 
~ sin 110° 
— 200 sin 150° _ 
1 Ando 7 102 newton 
= 200 sin 110° _ 
°Т,= ш? 7 191 newton. 


From the figure and 


applying lami’s rule : 


МЫЖ. ИИГЕ MU 
“sin 115° — sin 140° 
.. 80 
— sin 105° 


-. T=75 newton » W = 53 newton. 


T, = 2043 каме. 
»Т, = 20 кали. 
Applying lami's rule : 


0 __ 203 
` sin 150° sin (90° + Ө) 
" K 
~ sin (120° — 6) 


2013 х віп 150° үз 
aye a 


2 2 


<. cos Ө = 


_ 20 x sin 90° _ 
»К= fnis ^ 40 kg.wt. 


Higher skills 
[1] A 


T, = 300 gm.wt. 
using lami's rule. 
. Т 3 40 
77 sin 90° sin (180° – 6) зіп (90° + 6) 
300 _ 400 
1 500 cose 
. 00 _ 300 _3 
""cos0 3400 4 


= - Statics | 


n tan @= 3 70236957 
-. The angle of inclination of AB to the vertical 
measures 36° 52° 


‚Т _ 300 
p 
5 


*/ The forces whose [o 
magnitudes are T, > T; 


^. T, = 500 gm.wt. 


and K which are meeting at 
the point C are in equilibrium. 
T, T, K 


7 sin 905 ^ sin 150* ^ sin 120° 


› 77 the forces whose magnitudes are T, » Тз and 20 
which are meeting at the point D are in equilibrium 


. 20 _ т, _ т, .20 T, _% 
^^ sin 150° sin 120° sin 90° un (d 
| з № 
2 


2043 к 


" p T, 
Substituting in (1) : x 


i 
2 
013 x үз 
X = 40/3 gm.wt. K= 2 260 gm.wt. 
2 
Let the length of the string is 24m. — 


* When fixing the string „% 

at the position A »B 

~. 20=2T, cos 8 t E 
E^ sci. 


T= Gg = 10x 


* When fixing the string 
at the position С» D 


“. 20 = 2 Т, cos о 
10 
Тр сова = 10x 


—— 
From (1) and (2): ^. A ABM is the triangle of forces 
aTh where AM = 2 1 »MB =r » AB =4 37 
ie. The tension in the string E applying the triangle of forces rule 
when fixing at A » B is greater >|. i = R = 5 “T= 10/3 newton 
than the tension when fixing at C › D Sr 


Е=5 3 newton 


| | Exercise (5) -. The pressure on the wall = 5 з newton 


Multiple choice questions п 
(1)b (2)b (3)a (Ајс (5)b Since the two planes 


are smooth 
(6)c (7)с (8)d 
= ^. т, and r, are 
(9) First: d Second : а E di 
QUE ue, nu planes and iei cin 
Essay questions the center of the sphere 
Applying lami's rule 
o n n is 


^ Sin 120° = sin90* = sin 150° 
7. rj (The reaction of the vertical plane) = 153 кам. 
G T, (The reaction of the inclined plane) = 30 Ке мл. 


А МАВ is thetriangleof А 
forces where : | 
МА = 30 + 20 = 50 cm. B 


BM = 30 cm. a 
z AB e diem, +. The set of forces are in ® © 
(pythagoras theorem) equilibrium. 
Мы ли тана емне . r _T_20 -. The line of action of the weight | 
"BM MA AB 30" 50 40 passes through the point of meeting 
и. г = 200 x 30. = 150 gm.wt. of T, and T, which is the point С 
T= 200 x 50 = 250 gm.wt. AC=4AB 
з Z ACB is right-angle 
а z. m(4B)=30° > m(ZA)=m(Z АСО)=60° 
"The wall is smooth =. Applying lami's rule 
~<. r L the wall T _ T, _ 30 


^ sin 1505 = sin 120° = sin 905 
S Тр =30 x 1 =15 кем. 


77 The set of forces are 
in equilibrium. 


LT passes бра the point М T,-30x В. 1513 kg wt. 
Applying lami's rule 

qe MB CNN a 

* sin 90° ^ sin 120° віп 150° 


*/ The two lines of action of tensions 


ЕЕ ОЕ: r= 10 gm.wt. are meeting at the point of suspending. „2 © 
[3] 2. The line of action of the weight 
-; The wall is smooth should pass through the same РА 
^. RL the wall point as shown in the figure 8 
*- The set of forces are “> (АС): + (BC)? = 16900 

in equilibrium. (АВ)? = 16900 8 
* T passes through the point M -. m (Z ACB) = 90° 


EE] 
m—— амин. ë 


<. sin Ө = 


13 
Applying lami's theorem 


> sin 6, = 


T. 
sin,  sin0; sin 90° $ 
^. T, = 24 newton 10 newton 


*- The set of forces are in 
equilibrium. 
т passes through the point E 
- D is the midpoint of AB 
»DE// AC 
~. E is the midpoint of BC 
BC-60 
(Pythagoras theorem) 
A AEC is the triangle of forces where ® 
АЕ= 1 BC = 3042 cm. ›ЕС = 304/2 cm. 
„АС -9 cm. 


60cm. 


> 


2 ст. 


У e" "Wü 3 ут=Т= 2012 newton 
а 

*- The set of forces аге in equilibrium. 

дт passes through the point E 

~ DE // AC 

2. Eis the midpoint of BC 

:. AE LBC 


sEC=4073 = 80 ст. 
г. АЕ = 40 cm. (Pythagoras theorem) 


AAEC is the triangle of forces 
T == 24 
Ў лт=40х = 12 kg.wt. 
3 E 80 
T=40 80-1213 3 kg.wt. 
a 


® 


*- The rod is a tangent to the sphere. 


~. The reaction is perpendicular 
to the rod 


EA T; and EN are passing through 
the centre of the sphere 


Applying lami's rule 


Statics | 


Т. 8 
` sin150° sinlSÜ* зіп 60° 
=R= 20413 newton 

s P =P= 20^[3 newton 


A MAB is the triangle of forces 


50.25. У 
“MA BM AB 
· МА _ 50 _9 
"UMB 25 
“ МА =2 х 12= 24 
The length of the string 


СА=24- 12 = 12 ст. 
From A MAB which is right-angled at B 
AB = 1243 Be 


W= 25113 newton 


-/ The set of forces are in 
equilibrium. 

2. The line of action of 
the weight passes through 
the intersection point of 
T, and T, which is (C) 


+: The two strings are perpendicular 
2. A ABC is right-angled. 
+. The — of pt other string = 64 cm. 


s i 2805.44 
. sin Ө; = g =3 ‚зїп Ө, = 30 = 
Applying lami's rule 
3 Ty " T, 2.12 | Ti -b 12 
зіп бр sin@, sin90° 2 4 
T, 272 newton 
Т, = 9.6 newton 
B © 


+: The reaction of the wall (г) A ù 
is perpendicular to it » 
the weight of the ladder acts в 
vertically downward and — " 
they are meeting at D 


2. The reaction of the ground 


Е 125m. 
(r5) should pass through (D) 


UNIT 


1 


DN = АЕ = 3 metres » BN = 1.25 metre 
From A DNB which are right angled at N 
» then BD = 3.25 metres (Pythagoras) 


7 A NBD is the triangle of forces » then applying 


the rule of the triangle of forces. 
тр I) _ 36 


эту =39 kg.wt. 


* The set of forces are in 
equilibrium. 


^ T passes through the point E 
ВС = 100 cm. 
(Pythagoras theorem) 


From A ADE : АЕ = 20 3 13 cm. (Pythagoras) 
7. A AEC is the triangle of forces 


Applying the triangle of forces rule. 


r 2 T _ 16 
20173 100 80 
3 


*/ The rod is in equilibrium 
under the action of three forces 
meeting at the point N 


using lami's we get 


B BIS + 
Sin90* sin 150° sin 120° 
Sumo er 
el Fire 
аА 
2 
^n T-4kgwt. эг=4]3 кем. 


7 The set of forces are in equilibrium. 
-. The weight and the tension 

are meeting at the point (N) 
*/ The line of action of r should 

pass through N 


> DN// AC › Dis the midpoint of AB 
г. Nis the midpoint of BC 
-. A ANC is the triangle of forces where NC = 40 cm. 
» СА = 100 ст. 
> (AC)? = 10000 » (AB)? + (BC)? = 10000 
“ т(4В)= 
-. А МВА is right-angled. 
~ АМ =1 (407 + (60)? = 204/13 ст. 
Applying the triangle of forces rule we get 
м = 2Wkg.wt. 


fo T_W 
2013 40 100 
qs 


бетт W kg.wt. 


Supposing that Ө is the measure of the angle between 
T and the rod 
7. In A NBA which is right-angled at В 


= 40. 2 5 9 = 33° 
› then tan Ө = 20 = 3 2.9 = 33° AT 
ü 
InAADC: 
AD =160 - (G0 = 40 cm. $| D 


SC M 45cm В 


» 7 the set of forces are in 
equilibrium. 

ut passes through N 
ACAD ~ А СММ (because of the equality of 


measures of their corresponding angles) 
.. СА _ AD _ CD · 30. 40 _ 50 
“CM MN CN "15 
-. ММ = 20 ст. » СМ = 25 ст. 
^S DN = 50 + 25 = 75 ст. 


From A AMN we get AN = 5797 cm. (Pythagoras) 


' A AND is the triangle of forces. 
Е. 

75 5497 4 

Т= B W kg.wt. rM kg.wt. 


*/ The set of forces are in 
equilibrium. 


^s T passes through the point E. 2/ ` 
suppose that AC =2 L cr 
-.BCc-2!/ „ЕС=! @ 
АЕ = 5751 (Pythagoras) 
^" A AEC is the triangle of forces and applying 
the triangle of forces rule 
& rm Ti 2E .p-2 kg.wt. » r2 2| 5 калм. 
[18] 
Let the weight of the rod 
be (2 W) 
77 The set of forces are in 
equilibrium. 


©, 


ыт passes through the point N 
/. A ANC is the triangle of forces 
Applying the rule of the triangle of forces 
МР 
i ГД AC AN 
+: Eis the midpoint of AB » ЕМ / АС 
7. Nis the midpoint of BC У BC=2¢ 
г. m (4 ВАС) = 45° 
~. The rod inclines to the vertical at an angle of 
measure 45° 
From A ANC: ~. AN=[5 l (Pythagoras) 


DRE: 4 i pus 
NE n ars sw 
5 


2. The reaction = “= (The weight of the rod) 


[15] 


*- The set of forces are in 
equilibrium. 


ЛАС =21 


^. The line of action of 
the weight passes through 
the point of meeting of 
the two reactions at (C) 

*/ The angle between the two 


planes is right and each of 


the two reactions is perpendicular to the plane 
going out it. 


Statics | 


-. ADBC is a rectangle. -. m (4 АСВ) = 90° 
Applying lami's rule 

E M 
"sim90*  sin120* sin 150° 


Mn 2413 newton » т, = 2 newton 
Pi 2413 newton + P, = 2 newton 
`2 EA = Е” (properties of the rectangle) 
»m (4. ADE) = 60° 
-. A AED is an equilateral triangle. 
~. m (2. EAD) = 60° г. m (Z EAN) = 30° 


~. The rod inclines to the horizontal at an angle of 
measure 30° 


H) © 


уп is perpendicular to BC 
EN is perpendicular to CA 
They are meeting at M where 
the weight of the sphere acts 
Applying lami's rule we get 


n TN. a wW 
sin (180° – Ө) зіп 90° зіп (90° 0) 
Eo у № Жы ear cs We 
T Sind = "2 = соз dE EE 
4 S CN i 
= = Wkg.wt. » тә = 3 W kg.wt. 
2. The pressure on the wall = $ W kg.wt. 
» the pressure on the inclined plane — E W kg.wt. 


77 The set of forces are in _ 
equilibrium and г; and r, 
are meeting at N 

-. The weight of the rod passes 
through N 

У NM//AC 

-. m (2 ММВ) =m (4 С) = 60° 


UNIT 


_ ВВ | 


^ In A NMB : m (Z В) =90° »m(Z М) = 60° +. 0 = 30° 
-. m (4 ММВ) = 30° -. m (Z MBA) = the measure of the angle 
Applying lami's rule we get of inclination of the plane to the horizontal. 
"UNCERT ag Н.Е, 2. The string MB is horizontal 
^^ sin 150° sin 90° зіп 120° К d үз в 3 
2 „Ж, Applying lami's rule we get 
2 
Mn afs КЕМ. » n= XE kg.wt. Ro T . 1243 . Ет. 1243 
Mm E шаса Sin90* sinlS0* 82120° "1 1 {з 
Drawing BK 1 AC - BZ LNM Reon 2 13 
Supposing that :BZ=} +. BN=24,NZ=34 | 7^ a 
B Г -. Tension in the string T = 12 kg.wt. 
РАВНА “NDEs The reaction of the plane R = 24 kg.wt. 
AN=Bz=/ ЛАК =Ё{з›вк=2[/ & н 
У tan(Z BAK) =tan = BE = 2L = 2 Let the weight of the rod = 2 W < 
e rod = 
720249 6` їз 15 > } 
-. the weight of the body = W | 
[22] Ө; *- The set of forces are in ! 
"> m(Z АСВ) = m (4 DAC) equilibrium. " 
-m(ZCBD) ^. -. T passes through the point of meeting 
=90° Е of ће weight and the tension 
-. The figure ACBD is in the string (D) 
= rectangle пашаш +’ Nis the midpoint of AB > ND// AC 
equilibrium under к d === 
the action of three forces » =. D is the midpoint of BC К 
апа D is the meeting point of forces > АВ=АС - AD LBC 
Assuming that the angle of inclination of the Applying lami's rule 
plane on which the end A rests is 0, and the angle А т 2W Ww 
of inclination of the plane on which the end В 77 sin (180° —6) зіп 90° sin (90° + Ө) 
rests is 0, and using lami's rule H Ed Е gilt 
: © 2 _ 4 в т) 2с050= > 
` эш (0° + 8,) іл (90° +0) зіп 90° 29= 60° 2 m (Z ВСА) = 60° ,АВ = AC 
г 4 z * А 
^ tos, ‚== 6, = =. cos ву = i -. A ABC is an equilateral triangle. 
7. 6, = 60° 7. 0, = 309 г. m (4 ВАС) = 60° ~. m (2 BAE) = 30° 
-. т = 8 cos 30° = 47 3 newton -. The measure of the inclination angle of the rod to 
2. The pressure on the plane at A= 45 newton the horizontal = 30° 
[23] [25] 
`2 The inclined plane is smooth ® 77 The wall is smooth. 
-. The reaction of the plane at 2. T is perpendicular to the wall 
A is perpendicular to the plane +: The set of forces are in equilibrium. |). 
7. It passes through 2. The line of action of tension 
the centre of the sphere (M) passes through the point of & 
72 The set of forces are in equilibrium meeting the reaction and the weight (E) 
~. The tension in the string passes through the point M EN- i AN= 10cm. 
In A MAB : m(Z A) = 90° ›АМ = i BM 


(26] 


-. 4 ENA is an exterior angle of the isoseles triangle 
ENC where EN = NC = 10 cm. 


г. m (4 CEN) = 30° 


Applying lami's rule 
s2 - Tt- pB 
77 sin 150°  sin90° ^ sin 120° 


“T= 4/3 newton T= 843 newton 


e 
w AC = АР = 4 metres 
г. m (4 ACD) = 45° 
“Ср = 42 metres 
From A MCN 
MN = 1 metre » NC =2 metres 
DN= 4f2-2= 312 metres 
From A AMN : AN = 10 metres (Pythagoras) 
Since A AND is the triangle of forces 


r 


PE. ш, 
о ayz 4 


„тег [10 ками. ›Т= 642 кали. 


х у 

+: The body is in equilibrium г. Х=0›У=0 
-. F cos œ + r cos 90° + 100 cos (270° — Ө) 20 

=. Вх 12 +гх0+ 100х (- #10) =0 

n 2 в-100х3 =0 

л Е = 65 newton 


oF sin 02 + r sin 90° 
+ 100 sin (270° - Ө) =0 


Statics | 


[28] 


+ The body is in equilibrium y # 


7 X=0°Y=0 
2. 50 cos 0°+ 2013 cos 30° 
+т соз 90° 


+ № cos 240°=0 Ж & У 


3x13 roe wx-en 60" =0 
<- 50 +30+0– 1 W=0 


2. 50 х 1 +20' 


2. W = 160 newton 
250 sin 0° + 2073 sin 30° + т sin 90° + W sin 240° = 0 
+. 50x 0+ 204 3 x + rx 1-Wsin 60° =0 


0+ 10431160 x 13. 0 


2 
лт= 70^[3 newton 


[23] 

A ABC in which 

m (4 B)=90° » АС + СВ =40 
2. AC =40-CB 

~ (АС)? = (AB)? + (ВС)? 

2 (40 - BC)? = (20)? + (BC)? 
^. 1600 – 80 BC + (BC)? = 400 + (ВС)? 
2. 80 BC = 1200 

“. ВС = 15 ст. »AC = 25 ст. 


+: The ring is smooth 

2. The tension in CA = the tension in CB =T 

*' The ring is in equilibrium ~. X=05Y=0 

2. T cos (90° — Ө) + T cos 90° + F cos 180° 
+ 400 cos 270° = 0 

“ Tsin@+Tx0+Fx-—1+400x0=0 

“Tx 20 -Е=0 ЛАТ-5Е=0 (1) 
» T sin (90? — Ө) + T sin 90° + Е sin 180° 
+ 400'sin 270° = 0 

2. Tcos бе +Т+Ех0+400х-1=0 


65x d erxl p- ^ Tx 18 +Т-400=0 £7 =400 
+ 100 x—cos 8-0 = ^ T= 250 gm.wt. 
2. 25+r-100x 1-0 we} substituting in (1) : 
~ т = 55 newton 12 2. 1000-5F=0 -. F = 200 gm.wt. 


UNIT 


[ Guide Answers of "Unit Two" 


Multiple choice questions 

(1)d (2)a (3)d (4)a (5)d 
(6d (7)с (8)а (9)d (10)а 
(ila (2)b (13)a (14) b (15) b 
(16) а (17) с (18) c (19) а (20) с 
(21) с Q2b (23)с (24)d  Q5a 
(ба (а (29а (29)d (30)Ь 
(31)ь (32) а (33) с 


(34) First : c Second : a 
Third : b Fourth : d 

(35) First: а Second : b 
Third : c Fourth : c 

(36) First : b Second : d 
Third : с Fourth : d 

(37) First : a Second : b 
Third : с Fourth : a 
Fifth : b 

(38) First : a Second : d 
Third : с 

(39) First : b Second : d 
Third : d Fourth : c 
Fifth : d 

(40) First а Second : b 
Third : c Fourth : c 

Essay questions 

п 


(1) 8 line segments. 
(2)АВ,АР,АМ 


(3) 5 planes 

(4) The planes : ABCD » АВМ » ADM 
а 

(1)AB,AD,AA 

(2) AB 


(3) ABBA » ABCD »ADDA 
(4) ABBA » ABCD » ABCD 


[3] 
(1) AD, AA » BC, ВВ 
(2) AB , DC , DC 


(3) AD ‚ВС DD CC 

п 

(1) infinite (2) infinite 

(3) infinite (4) only one plane 
B 


(1) Ф skew parallel 
G parallel — 9 skew 


© skew 


© intersecting 


(2)@ parallel G'intersecting Ф intersecting 


(3)4 (612). +67 = 6'[3 cm. 


L6] 
(1)A€L 


(2)LCX 


(3)LNM х= {А} 


(4)L//X 


(5)АЄХ,АФІ , LCX 


кы 
Де М 
/ 


Multiple choice questions 


(1)c (2)b  (3)b (4)5 (5)Ь 
(6)а  (7)b  (8)c (9)d (дь 
(ile 2b (13)а (дь (5b 
(16) b (17) с (18) c (19) b (20) b 
0с (22d (23) a (24)с (25)а 
(26а (уь (28а Q9)a (30d 
(31) b G2)c G3)c (34) а (35) а 
(305 (37а (8b (39) с (40а 
(Ара (@2)с (43)Ь (44)c (45)а 
(46) с (47) с (48) а (49) с (50) с 
(514 (52) b 
| Second | Essay questions 
GB (1)5 (2)6 (3)5 
(4) 10 (5)6 
э `7 number of faces + number of vertices 
=6+6=12 


» number of edges + 2 = 10 + 2 = 12 
«<. Achieve Euler's rule 


*/ ABCD is a square M 
of side length 10 cm. 

7 МЕ = 5 ст. 

» 7 the pyramid is regular 

~ ME.L NE 

-. The slant height (MN) с 


locom В 
=5? +12? = 13 ст. 
E -. The pyramid is regular M 


MN | МЕ 


-. The length of the base side = 30 cm. 


- Geometry and Measurement | 


п *- The pyramid is regular 
~ MN LAN 


ANSA (5Y - (413) 


-4'|2cm. 


7 АС=8\|2 ст. 

(The square diagonal) 
812 

-. The square side length = —— = 8 cm. 


{2 


E Let D be the midpoint of AB 


>» A ABC is equilateral 


« CD LAB с А 
^ Ср=үа2?-(6* ; 
=6 45 ст. в 
э 77 Nis the intersection point of the medians of 
A ABC 


^ КС = 2 x 6113 =4{3 сш. 
/. A МКС is a right-angled at М 


= MCA (6? + (4173 ) =212i em. 


EJ Let D be the midpoint of AB M 
р 


» A ABC is equilateral 
. CD LAB 


~. CD 21[GY -(.5* 


› 7 the pyramid is regular 

УМА LNC 

ə N is the intersection point of the medians 
г. СМ= үз ст. 

› 7 А ММС is right-angled at N 


s MN=4 (17) - (43 =2em. 


-. The pyramid height = 2 cm. 


of AABC 


тер is the midpoint of AB 
AABC is an equilateral 
2 CD =613 cm. c 
2 The pyramid of regular 

faces. 

~ MN LNC 
>N is the intersection point 
of medians of AABC 
CN - 443 cm. 
-. AMNC is right-angled at N 


nMNz 4 (12)? – (413) =4{6 сш. 
-. The height of the pyramid = A'[6 cm. 
> +: Dis the midpoint of AB 

in the equilateral AABC 
«MD LAD 
^ MD = 2Y - (6 = 6/3 ст. 


-. The slant height = 6'[3 cm. 


E The base side length M 


2413 
6 
› 7 the pyramid is regular 


2 MNLAN 


=473 ст. 


› N is the geometrical 


centre of the base 


-. AN = The base side length = аүз са. 


АМ = [87 + (413) =4{7ст. 


^ The length of lateral edge = 47 cm. 
Let X is the midpoint of AB 

» УМА=МВ ~. MXLAB 

= MX =4f(4¥7) – (213): = 10 em. 


-. The length of slant height = 10 cm. 


E Let X is the midpoint 

of AB 

>’ MA=MB 

- MX LAB 

2 MX = (130 - G0)? 

= 120 cm. 

2. The slant height = 120 cm. 

-. The height of the 
lateral face = 120 cm. 


7 the pyramid is regular 

- MN.LNX 

+: Nis the geometrical centre of the base 
^ МХ = 50 cm. 

7. MN =1 (120): - (50)? = 101) 119 ст. 

-. The height = 101 119 cm. 


Trig. (1) : (regular quadrilateral pyramid) 
7 The pyramid is regular 
- MN LXN 
ə N is the geometrical centre 
of the base 
^ ХМ =5 ст. 


ММ 213) - (5)? 


= 12 ст. 
/. The height of the pyramid = 12 ст. 
Fig (2) : (triangular regular faces pyramid) 
Let X is the midpoint 
of AB 
э 7 ДАВС is equilateral 
s CX LAB 
^ CX=1OF-GF 


=373 ст. 
>'v the pyramid of regular faces 
< MN.LCN 
>N is the point of intersection of the medians of 
AABC 
^ NC=293 cm. 


хмм = 4106)? - (2113). =216 em. 


-. The height = 27 6 cm. 


OD -- The pyramid is regular 
<. MN.LXN 


» N is the geometrical 


centre of the base 


С -—232m — B 


“ХМ =116сш. 


2 ММ =1 (186)? - (116)? = 145.4 m. 
2. The height = 145.4 m. 


7 A ABC is right-angled at A 


7. BC 24 (12.6) + (16.8) = 21 cm. 


» > AD is a median 
drawn from A B 


г. AD=+ the length 


2 
of the hypotenuse = 10.5 cm. 


4; D. 


7 The pyramid is right. 

MN LNA 

» N is the intersection point of the medians. 
AN= 2 x 10.5 =7 ст. 

› ^ А ММА із right-angled at N 


7. The height (MN) =Й (25)? -7° = 24 ст. 


B. 
~ MN LAC 


The pyramid is right 


>MN LBD 
7 MB = Мр 


= 102 «(6X 


=2 


34 cm. 


» MA = MC -[ü0Y «(8 - 2[41 cm. 


"7 The base area of the pyramid 
=4x 18x 18 x sin 60° 
= 8143 cm? 


-. The volume of the pyramid = i x8113 x12 
=32413 сш? 


Geometry and Measurement | 


9 
(1). The height of the regular pyramid is MN 
2 MN LNE „МЕ = 4 ВС =5 ст. 

2 ME =1 (12) + (5): = 13 cm. 
-. The slant height = 13 cm. 
(2) Volume of the pyramid 
= 1 base area x the height 
= i x (10)? x 12 = 400 ст? 
( 3) The total area 


= the lateral area + base area 
= 4} x (4 x 10) x 13 + (10 x 10) 
= 260 + 100 = 360 cm? 


The slant height = 


3 y = 20cm. 


(1) The lateral area = 1. x (4 x 20) 
x 20 = 800 cm? 


(2) Volume of the pyramid 
- i base area x height 

" i x (20)? 
x тоз = 4000 {3 ст? inge 


ш 
Base of the regular pyramid is a square whose 
diagonal 24 42 cm. 

-. The side léngth = 24 ст. 

The lateral area = + base perimeter x the slant height 
=+ x (4 х 24) x 20 =960 cm? 

-. The total area = lateral area + base area 

= 960 + (24 x 24) = 1536 cm? 
Height of the pyramid 
-'[Q0?- Q2) = 16 cm. 
Volume of the pyramid 

1 


base area x height 


о 


х (24) x 16 = 3072 cm? 


d 
3 


(1)- 
-. The pyramid is regular 
» the slant height 


MABCD is a right pyramid of a square base 


The lateral area 
22ДЕ 
2 

x slant height = 4 


x (5 8415) x8 = 12812 cm? 
(2) вМ= d ВС=4ү2 cm. 
ЛА МЕМ: 
Height of ће pyramid MN 


(82 – (42) = ао ст. 


-. Volume of the pyramid 
L base area x height 


ш 
= 7 * (842) х4{2=5 2n? 


x base dame 


[19] 
(1)InAMAE: 
ME - 4/26) - (10) = 24 cm. 
(slant height of the pyramid) 
(2)InAMEN: Ё 
N = 024) – (10): С 


119 ст. (height of ће pyramid) 


(3) The lateral area = L base perimeter х slant height 
2 ре! 
=4 x (4 x 20) x 24 = 960 cm? 
(4) Volume of the pyramid = 1 base area 
3 


x height= 4 x (20) x 24/11 =a 119 cm? 


^" The pyramid is a triangular regular faces pyramid 
2202-3 22x (12)? =3 xh? 
‚һ=4{6 cm. 

went prania = (A xB) xn 
4x4 хах 5 ауе 144Z om? 

Its total area = (43 (12-43 = 14473 cm? 


[32 | 


ae 
-. The pyramid is a regular pyramid 


MABCD is a right pyramid with a square base 


» its slant height 
= 105 -9? = 12 cm. 
~<. Its total area = lateral area 
+ base area = > 
x (18 x 4) x 12 + 18 
= 432 + 324 = 756 сш? 
(2) The pyramid height = 022-9? = 3 
/. Volume of the pyramid = 4 x (18? x ad 7 
=324 


7 cm. 


Tom? 


шаи 


5 х (16) x cot 180° 0° — 440.44 cm? 
Volume of the кыре + х base area x height 


= | x 440.44 x 12 = 1761.8 cm? 


The lateral area = + base perimeter x slant height 
= 1 x (6 x 12) х 1073 = 36013 cm? 


nct дине 


а” опуса 


> the total area = bes area + base area 


= 3603 + 21693 = 57613 сш? 
[24] 


Lip, Jic d „Хз 


=£ x (12? x cot 180° 


=9 45. 3 cm! 
The lateral area = i on perimeter x slant height 
= + х(8 x 6) x 10=90 cm? 
The total area = (90 + 94/3) = 105.6 cm? 

(2) Base area = (12): = 144 cm? 
The lateral area = 4 x (12 x 4) x 15 = 360 cm? 
The total area = lateral area + base area 
= 360 + 144 = 504 ст? 


(3) Base area = (20)? = 400 cm? 
The slant height = (24? + (10 = 26 cm. 
The lateral area = 4 x (20 x 4) x 26 = 1040 cm? 
The total area = 1040 + 400 = 1440 cm? 
(4) Base area = 5. x 10? x cot $ 
= 1504/3 = 259.8 cm? 


The slant height = {аз#- 52 
=12 ст. 

The lateral area 

= 4x (6 x 10) x 12 = 360 cm? 

The total area = 360 + 259.8 = 619.8 ст? 


[25] 


(1) The volume = = x (10)? x 21 = 700 cm? 


= 1 „(6 хз? ЈЕ 
(2) The volume = 3 x ($ x8 x cot) x 14 


= 448 [3 cm? 
(3) Base area = + x ex. үз ст? 
The volume = 4 x (9413) x 12 2361/3 cm? 


(4) AE=(17 -157 
=8 ст. 
“. (AB) The side length 
= 16 ст. » ЕМ = 8 ст. 
» height of the pyramid 
-(asy-s-Vierem. с 
Volume of the pyramid = i x base area x height 


4 х (16) x161 = 26 


61 = 1082.8 cm? 


Volume of the quadrilateral pyramid 
= Ји (1 = Е 
== (5 х 4 x 8) x 12 = 64 em? 
Volume of the cube = (4) = 64 cm? 


-. The two volumes are equal. 


Base perimeter = 5 + 6 +7 = 18 cm. 


2. Half base perimeter (S) = 9 cm. 


Geometry and Measurement | 


Base area =‘) S (S – AB) (S – ВС) (S – СА) 


={9 х(9—5)х (9 –6)х (9 –7) 
=6ү6 cm? 


The volume = 4 x 616 x 15 = 30/6 cm? 


The base of the regular pyramid 
is a square whose area = 700 cm? 


-. The side length = 1047 ст. 


2 
The height = Ај Q0Y – (537 ) 
=15 ст. С Юре. B 
Volume of the pyramid 


1. 
3 


x (700) х 15 = 3500 cm? 


[29] 


Base area = 9 cm? 

+» The base side length = 3 cm. 
2 AC=3Y2 

2 AN=1542 


2. AMAN: 
2 MN (The height) =4] 5*— (1 s(2y- 1182 


The volume = + x9x 11 82= 3182 =13.6 ст, 


[30] 


Volume of the pyramid 


1 
3 


400 = 4 x base area x 12 


base area x the height 


-. Base area = 100 


2. The base side length 


= 10 ст. 
The slant height 
=1 5? +(12) = 13 ст. 


» its lateral area = > base perimeter x slant height 


поје юке 


x (4 x 10) x 13 = 260 cm? 


Qo | Veil agb Y / (oue) OW (oou ous yalsd] | 33 


UNIT 


Volume of the pyramid = i base area x height 
1296 = 4 x (18)? x height 
height = 12 cm. 


The slant height =] 9? + 12} 


= 15 ст. 
The lateral area 


= $ x (4x 18) x 15 =540 cm? 


Total area = lateral area + base area 


384 = a base perimeter x slant height + base area 
= i x (4 x 12) x slant height + 12 x 12 
M 

Slant height = 10 cm. 


Pyramid height =} (10) — (6) 
=8cm. 


Volume of the pyramid 
d 
i 
3 
[33] 
7 Length of the diagonal of the squared base 
= 1042 cm. 

-. The side length = 10 cm. 

lateral area = 4 x base perimeter x slant height 
260 = i x (4 x 10) x slant height 
Slant height — 13 cm. 


Pyramid height =] (13)? – 5? 


= 12 ст. 


x base area x height 


x (12)? x 8 = 384 cm? 


The volume = i base area x height 


= i x (10)? x 12 = 400 cm? 


Length of the slant height 


MD= Q7 - asy = 39. em. M 


2 
л Ар ={3?-(155 = ag cm. > 


on мо= Lap- D ет. 


-. Height of the Pyramid 


=MN= ву (35 y aom. 


-. The volume = 4 x base area x height 


= Lab (эш 60° х2=2? ont 


» lateral area = i base perimeter x slant height 


„ах x19. 9 19 cm? 


+: The hexagon figure is a regular 
2 NB = BC = 4113 cm. 


^ In A MNB: 

MB = | 8° + (413). У А 
=4{7 cm. -— 

In A MYB: 

MY =4 (417) -(213) = 10 em. 


-. The slant height = 10 cm. 

The lateral area = i base perimeter x slant height 
= 4 x 2473 x 10 = 12013 cm? 

The total area = lateral area + base area 

= 6 2 x 

= 12073 + [$ x (413) x cot = ] 


= 1923 cm? 


*- The base is an equilateral triangle 
passing through its vertices 
acircle of radius length 12 cm. 


et i 
+ sin A = 2r (sin law) 
— s 
ee “>> 12 


ла= 1243 

2. The base side length = 1243 
»fiomAABD: ~. AD= (1235) - (63) = 180m. 
2 Мр = d AD = 6cm. » from A MND : 


2 MN =1 (10) - (6? = 8 cm. 
э `7 volume of the pyramid = i base area x height 


2. Volume of the pyramid 
= 4 х 4 (12137 sin 60° x 8 = 28813 cm? 


— —— — Geometry and Measurement | 


[37] 

Let BF =! 

^ DE2 d вс=! 

similary : 

РЕ = ЕР =! 

-. DEF is an equilateral triangle 
of side length l 

-. The net for a triangular regular faces pyramid 
and + = sin 60° 

ats 123 cm. 


Total area = 4 x face area = 4 x 4 x «273 sin 60° 


= 43273 ст? 


[38] 
The figure after folding it gives a quadrilateral 
regular pyramid its slant height = | (13)7— (57 
= 12 ст. 
Area of one container = 1 х (4х 10) x 12 + (10)? 
= 240 + 100 = 340 cm? 

(1) area of 1000 containers = 340000 cm? = 34 га? 
(2) the cost = 34 x 15 = 510 pounds 


ED 


AMNA is right angled at N 


~ NA=4 (65) - (613). 


=672 ст. 
2 АС=12472 
-. The length of square diagonal = 1242 
-. The square side length = 12 cm. 
> EN= 4 BC= 4 x 12=6cm. 
ЛА MEN: 


= ME =| 6 + (6773). = 12 em. 

The slant height = 12 cm. 

The lateral area = i X base perimeter x slant height 
= + 4x12) x 12 = 288 cm? 

The total area = 288 + (12)? = 432 cm? 

The volume = i Ж (12)? х 6{з = 28813 cm? 


[40] 

Volume of the model = i base area x height 
- i x (11.5)? x 7 = 308.58 cm? 

The mass = density x volume 


= 3.2 x 308.58 = 987.5 gm. 


The slant height = (21.6) + (17.5? 


= 27.8 m. 
Area of the glass 


= The lateral area of the pyramid 


= E base perimeter x slant height |. 


= х (4x 35) x 278 = 1946 m? 
Higher skills 

H1] 

о BN=BC=2¢ 

2 In A MNB: 

мв =,/(3 62 + 2° =з ¢ 
>in AMBY: D 


мү= (үз! -Ë =2{з{ 


2. The slant height = 24/3 l 


X 
2 


= х01 х6) хоз (= 1243 Ё сш? 
Base area = б x QD x cot =вүз Fem. 


-. The lateral area = > base perimeter x slant height 


-. The lateral area = 2 base area 


а 

*- Length of base diagonal = l Г 

-. The side length of the Базе = Wz cm. 

The slant height ! = 


The lateral area = i x base perimeter x slant height 


«2 „Хи LUI 


35 


The total area = lateral area + base area (26) b (27) с (28) b 
7j t 2 (29) First : b Second : c Third : d 
al #24 (42 
2 +(тї?) Fourth : b Fifth : b 
„(уг (+ 7) (30)d (Gnd (325 G3a (34)с 
— |65c (36) а (37) с (38)c (39b 
а 


(40) a (41) с (42) с 


| Second | Essay questions 
п 


7 The pyramid is right 

~. Its height meets the base ABC at 
the centre N which is the point of 
intersection of the medians » let the 
radius of the base (т) » height of zd 2 
cylinder = height of pyramid = h (а ве уола = sens OD PCT 


T 3 
base area of the cylinder = ді? = 378 Л ст. 


2 2 
» 7 sin 60° = sr ^ (2) г={(@6) 2a di = 10 cm. | 
=з 24= 3 
af (side length of The volume 3х Tx (10)? х 800 7t cnr 
pyramid base) = гүз. (3) The height = Газу — (5): = 12 cm. 
v Ваве of hs pyramid СЕ o в The volume = + x st x (5)? х 12 = 100 Л cm? 


3 
= i (гүз)? sin 60° = зз 1? а 
pyramid volume 4x > -f (1) The lateral area = 7t x (6) x 12 = 72 7t cm? 
*'eylindervolums ^ > the total area = Л (6) (6 + 12) = 108 Л cm? 
п б (2) Length of the drawer (D) = 127 + 9? = 15 ст. 


Let the base side length The lateral area = 7Ё (9) x 15 = 135 Jt cm? 


= the lateral edge length = / з the total area = 7t (9) (9 + 15) = 216 Л cm? 
Base area = l? r L L o|OXe-(as?-asy =2114cm. 
the slant height = —- | The lateral area = 3t (24114 ) x 15 = 30/14 7 cm? 
<. The lateral area ih base perimeter x slant height The total area = 7t (2114) (2 144 15) 
1 2 
= *(@х бух 2 a= үз = (56 + 301/14 ) лет? 

^. Total area = (23 +l? =? (3 + 1) Ja - 
д (43+1)= ПА 

| (Үз +1)=(¥3 +1) т={Ё-һ?={(171- 05» = 8 ст. 
Poa Е The lateral area = 3t r l = 3t (8) x 17 = 136 Л cm? 
~. The edge length „ЈА The total area = sr (l + 1) = t (8) (17 + 8) = 200 Л сш? 


Exercise (8 The volume = 4 str’ = 4 х 70 x 8? x 15 =320 7 cm? 
i i i CTh is right 
Multiple choice questions E The cone is rig 


MN LAN 
(аја (2)b (3)b (4)c (5)с и = j 
(6)d (7)а (8)b (9)a (0a и r =} (26) - Q4) = 10 cm. 
(Da (12) а (13) а (14) b (15) b The base circumference 
(16) с (17) с (18) а 9c (20) с =2Лг=20 Л см. 
(1c (уа (23) b (24)а (25а The base area = Jt r^ = 100 Л cm? 


ЕЗ 


E The opposite figure is a cone 
its base circumference = 44 cm. 
2% 22 Х г=44 


T 
7cm. 


» the cone is right 


2 MN.LAN 
*/ The height of the cone 
= MN =1(21} -(7F = 1442 cm. 


————— Geometry and Measurement | 


:. {= 25 cm. and it represents the circumference 
of the base 
1 2=20r 
2. The radius length of the base of 
25 


the cone = лет. 


» "7 Фе cone is right 


2. The height of the cone 


©) -- The area of the sector = i rL 
220x2 lix8x 
«<. ТЕ 5 cm. and it represent 
the drawer of the solid. 


э ' the length of the arc 
of the sector 


= the circumference of the base 
„8л=2лг 


~. Г = 4 cm. (and it represent the radius of ће 


base of the cone) 
» V the cone is right 
-. The height of the solid 
= ММ =1 (5)? - (4? = 3 cm. 


2 MN LAN 


ЕЙ The net represents 
a right circular cone 


> 77 the area of the circle 
=49 T cm? 

2 Tr =49л 
э 7 the cone is right 

~ MN.LAN 

2 MN =1(25)' - (7? = 24 ст. 
-. The height = 24 cm. 


=7 ст. 


of the circle of the sector 
т = 12 ст. represents 
the drawer of the cone 
» 7 the area of the 
sector = 150 cm? 


n $ rl=150 
n # х12х{=150 


"T 


*/ The length of the radius 


"o 


[9 | 

и тг= Зет. 

length of its drawer () = (5)7 + (12)? = 13 cm. 
The total area = 7t (5) (5 + 13) = 90 70 = 282.7 cm? 


77 The base circumference = 44 
^ 20Xr-244 
= 22. 
т 2 
sd 22: 
Volume of the cone = 3 хљх ( т ) x25 


== 1283.8 cm? 


A ABM is a right-angled at В » m (Z AMB) = 30° 
г. AM=2x5=10cm. 

г. (2 10cm. 

The lateral area = JU (5) x 10 = 50 7t cm? 

The total area = Jt (5) (5 + 10) = 75 сш? 


“г The lateral area = 7t r l 
.96л=л (8) l 

А (= 12cm. 

s ће 2) -8 = A45 ст. 


Тће уоште = + xm h 


The First (A) : 

2 
Its capacity = 4 л (3) x112 22. уст? 
The Second (B) : 


2 
Its capacity — i л (2) x5=== Л ст. 


-. The capacity of B is the greater 
The difference between their capacity 


QUOS. 25... 55 3 
==2 п 12 7 2 Tom. 


.AD.12 _ 
Cos 8= 45 = == 


uja 


~ #=15 ст. 
г=7 (15) – (12) =9 cm. 


The total area = 7t r (l + r) 
=Л (9) (15 +9) 


=216 Л cm? 


ш 

7 The volume of the tank = 4 Trh 
n324 wr x6 

2=16 ore 
(a4? +62 215 т. 
Its total area = 3t r (l + r) 
=x 4x (2113 +4) 

= (168113) x2 1409 m? 


4m. 


[16] 

Volume of the cone — i rh 

= хх (15)? x 20 = 1500 лош? 

= 4712.4 cm: 

э the side length of the pyramid base = 48 + 4 
=12 ст. 


x base area x height 


2. Volume of the cone > volume of the pyramid 


Volume of the cone = + the base area x h 


1 


пре фхлрРхЬ s.sj-35 


The lateral area = 3t r l= zu rr? +h? 
=лгїзһ?+һ?=2лгһ 

= the circumference of the cylinder base x height 
= The lateral area of the cylinder 


ш 
1 


7 Volume of the cone = 3* X су х 12 = 16 Лет 


-. Volume of the dislodges water in cylinder form 


2163 cm? 
e a 
16 ДЕЛЕ x1 Ar =16 
r=4cm. 


length of the diameter of the base of the vessal 


=4x2=8cm. 


Volume of the wax = Volume of cube 
= (20)? = 8000 cm? 
9° 12% of wax had been lost during the melting 
and reforming 
7. The volume of the cone = 88% x 8000 
= -88 х 8000 = 7040 cm? 


» 7 volume of the cone = 4 rh 


a 1х 28 xr? x21 = 7040 
oP =320 5 r2 815 cm. 


[20] 
Capacity of the cone = 2.2 litres 
=2.2 x 1000 = 2200 cm: 
1 


The volume = зп rh 


x 2 x x 21 = 2200 


The length of the drawer of the cone = 18 cm. 


» 7 the circumference of circle M 
Am. rad \ 
of the cone = AB =r x 0' " XN 
21gx S xt #7/ 
180° 
2Xr 264 f-3cm. 


— Geometry and Measurement | 


дв =\{@8) 32 
=335 


2 
2. Volume of the cone = 4 ЛР h 


3 
=1хлх (3) х 3435 
= 1673 cm? 


[22] 
The length of the drawer of the cone = 20 cm. 


» the perimeter of the circle of the cone 


— А 
= the length of AB =r 0" л 
=20 х 90х71) / 
180 
~ 20r=10% “r=Scm. В Ses M 


э›һ={(20)7—(5/7 = 5415 
Volume of the cone = + teh / 


= хх (5)*х5{15 


125415 л cm? 


3 


[23] 
(1) The formed solid is 
aright cone whose 


base radius = 6 cm. 


and its height = 8 cm. ҳу 
The volume = 4 XT x6 x8 
=96 леш? 


(2) The formed solid is formed from 


two cones with common 


base whose 
6x8 


с 
radius = =4.8 ст. 


+: length of the 1“ 
drawer = 8 cm. 

oh, 2385-48? = 64 cm. 

*- length of the 279 drawer = 6 cm. 

д h, 246^ - 4.8? = 3.6 ст. 

-. Volume of resultant solid 

-i xT x (4.8) x 644 i x Tt x (4.8). x 3.6 

=76.8 Tom: 


[24] 


(1) About X-axis form а сопе 


r, = 3 length units >h, =4 length units 


“. The volume = + л Gy х4 = 12 Л cubic units 


(2) About y-axis 
г, = 4 length units >h, = 3 length units 
2 The volume = 4 st (4 x3 = 16 7 cubic units 


The formed solid as two 
congurent cones with common 


base whose radius = || 10? 6? 


=8cm. 


» height of each = 6 cm. 
The volume = 2 x E л (8 x 6 =256 Л em? 


126) A 
> ME is a median drawn from Л 
the right vertex in AAMB / 

2. AB (The length of drawer of / AE 

the cone) 29 x 2 = 18 cm. / 
2. The lateral area = 36 r ё 
=Лхбх 18 = 108 Л cm: 
» the total area = 70 r (r + Ô 
=x 6 x (6 + 18) = 144 Л cm? 


The height = 187-62 = 1242 cm. 
The volume = 4 rh 
= 4x (6) х 12172 = iaa 2 сет? 


Bl 
* First cone : ГА = 80 ст. »r, = 50 cm. 

2. The lateral area = Jt x 80 х 50 = 4000 3t cm? 
* Second cone : В, = 120 cm. » г, = 50 cm. 

~ L = 1020? + G0? = 130 cm. 

^. The lateral area = 7t х 130 x 50 = 6500 7t cm? 


The total area wanted for painting is the sum of two 
lateral areas of the two cones = 4000 7t + 6500 7t 


= 10500 77 = 32987 cm? = 3.3 m? 
The cost = 3.3 x 300 = 990 pounds 


39 


Volume of the pentagonal pyramid 
а; 
3 
l3. 2 a, 
alles x 10° x cot 2x42) 
= 2408.67 cm? 

Volume of the cone = 90% of volume of pyramid 


2:3 задат = 3 
7-06 x 2408.67 = 2167.8 сп. 


2 Толи? һ=21678 
x JU x (15? x h 2 2167.8 


= 4018 _ 920m. 


"t, 2 
3 X7 x15 


x base area x height 


[29] 
The volume of the cone = i ли? = 100 cm? 
(1) After doubling its height 
7. The volume of the resultant cone 
=  лесљ= [1 лав] 
=2 x 100 = 200 cm? 
(2) After doubling its radius length 
-. The volume of the resultant cone 
= Тло)? )= 1 лхага 
=4[4 ni n] 24 x 100 = 400 сте 
(3) After doubling its height and radius length 
7. The volume of the resultant cone 
-ino»'on 
2lmx4jx2h 


= [4 x £n] =8 x 100 = 800 ст? 


Higher skills 
gu 


(1)b (2)c (3)d 
(4) First: c Second : b 
(5)a (6) (d) (7)c 


Instructions to solve ЁЁ: 
(1) - The volume of hemisphere = The volume of 


the cone. 
4 AY, ле si 
(фх?)=1лгһ “h=2r 


| (22 © AM - [GE -GK - 4k 


77 the volume of the cone = 96 zt 


ninxGbx4keoóm " 
у. 12k? 296 sk-8 
„КЕ=2 м зе В 


“r=6cm. » h-8cm. » [=10ст. 
2. The total area = JU r (r + L) = 3t x 6 x (6 + 10) 
=96 T cm? 


(3) +: The volume of the cone = 49 7t 


„Тл?һ=49л dar x3s4on 


or=49 ~ г=7 ст. 
-. The length of the arc of the folded sector 


=2Лг=2Лх7= 14 Лем. 


(4) Let the radius of the smallest cone = f, 
and its height — h, and its drawer = 1 
Let the radius of the greatest cone = г, 


and its height = h, and its drawer = l 


2 

h l r 

From the figure we find : === 
h t г, 

2 


које 


The volume of the smallest cone 


s The volume of the greatest cone 
1 2 
з Vr, h, n2 В 2 
E ru gef rd T E 1 
Tren, (С) h (5) 28 


, The lateral area of the smailest cone 
Second -he lateral area of the greatest cone 


„ЖА ТИ. ВР ИЕ рТ 
л ^ [d 224 
(5) From the figure we find : 
the area of the base of the pyramid AA 
хо) хз: NA 
=3үзг 
Jar (Үт) ст. (Фев 


» the area of the base of 


the cone = 1 i? 


. The volume of the regular triangular pyramid 
77 The volume of the greatest cone can be put inside the pyramid. 


xen ETE 
ео W 
lxnféxn 


(6) From the figure we find : 
the area of the base of the pyramid 


=3х (1 


2 т? sin 120°) 


313 2 
nes ama. 
»the area of the base of the 
cone = zt 
. The volume of the regular triangular pyramid 
`` The volume of the smallest cone that contain it 


i xr xh 
(7 ) Let the radius of the base of the cone =r 
and its height = h and its volume = v 
after increasing we find that the radius of the 


base of the сопе = 3 r sits height = 3 hand its 
volume v А 
: ; 37(27) «Gu. 9.3.2 
К lnxéxn 472 8 
= Ту 2323375905 v 
а 
L,:3x-3 y 2 — 6 dividing by (-6) 
hac 3. a 
E 2үз 
т, [3 х+у=23 dividing by (213) 
LS У = 


{з 
< A(0 ‚2 з) >В (2 ›0) »C(-2 ›0) 
by rotation about X-axis make two cones with the 
same base of radius length = 2 3 unit and the same 
height (h = 2 units) 
-. The two cones are congruent 
The volume of the resultant solid 
1 2 " à 
=2x 3 xnx (243) x2 = 16 Л cubic unit. 


(1) The formed solid from the rotation is a right 
circular cylinder added to it a right circular cone of 
height (7 — 4) = 3 cm. and base radius = 3.5 cm. 

Lap h, 


2. The volume = г? в, + 3 


=лх (3.5) х4+ Тлхв5у хз 
Ba = 192.4 cm? 


Geometry and Measurement | 


(2) The formed solid is a right circular cone formed 
from the roiation of A CAB » its radius length of 
the base = 6 cm. » its height = 8 em, subtracted 
from it a right circular cone formed from the 
rotation of the unshaded triangle and the radius 
length of its base = 3 cm. and its height = 8 cm. 


^. The volume = + ж (6) х8-- x Gy x8 
7 = 727022262 cm? 
(2) The formed solid Кот the — — A B 


rotation around AB is a right 
circular cylinder its base 
radius = AE and height CD 
subtracted from it two right 
circular cones the base radius 
of each of them = AE and 
their heights are СЕ » ED 


From the figure we notice that : 


CD =ү052 +(20) = 25 cm. 
АБ = 5520. 12 ст. 
2. The volume = 7 (12)? x 25 — (+ л (12 
хСЕ+ 1 7 (12? x ED) 
=T x (12)? x 25-4 m (12) x (CE + ED) 
4 1x (12)? x 25 
= x (12)? x 25 x 2 = 2400 x 
= 7539.8 cm? 


ercise (9 


Multiple choice questions 


=m x(2)x25- 


(1)b (2)c (3)b (4)b (5)c 
(6)c (7)b (8)b (9)c (10) с 
(1) с (12) а (13) а (14) а (15) а 
(16) с (17) с (18) с (19) b (20) a 
Qna Q2)c Q3)b (24) (25)а 
(26) b (27)b Q8)a Qoa (30)а 
Gnd (32)b (33)b (34) а (35) b 
(36) а (37) а (38) а (39) а (40) а 
(41) с (42) b (43) а (44) а (45) b 
(46) b (47) а (48) b (49) с (50) b 
(51) а (52) а (53) а (54) b (55) а 
(56) а (57) с (58) а (59) а (60) а 
(61) а (62) а (63) с (64) а (65) d 
(66) а (67) а (68) с (69) b (70) а 
(71) с (72) а (73) а (74) с (75) b 
(76) с (77) b (78) а (79) 4 (80) b 


2 — 


Essay questions 
п 


(1) (x-2y «(y - 3 225 
(2) х?2+у2=9 

(3) (x-0)? + (у + 1) = 12 
(4) +40 + (у +3 = 2 


(1)(х+2) + (у –3у = 42 
ће. xX? +y?+4X-6y-3=0 
(2) г = 6-0) +C 12-0) = 13 
у. (X-5y + (у + 12): = (13)? 
ће. Х + y! -10x +24 у 20 
Gore 0-3» «Cs-2y =165 
AT +у +5) = (V65) 


ће. x? +y -14xX+10y+9=0 


2. The equation of the circle is 
о-з G-3f- CP 
Le. x? «y -6X-y-2=0 
(9) The centre of the circle M = (5 » 0) »г=3 
„. The equation of the circle is 
(х5) + (у -0° = 8) 
Le. X^ « y! -10x 416-0 
(10) *- The circle touches the two coordinate axes » 
and it lies in the 4" quadrant. 


sos = e 236 

» The centre of the circle M = (6 »— 6) 

*- The equation of the circle is : 
(x-6 + (у –6)' =(6)? 
ће. x? + у -12X +12 у +36=0 


(4) The centre of the circle M = (5+0 412) 
=(8»-1) 
r=$@-3) «Ca «052342 
-(X-3yY + (у + 1: = (812) 
ће. Х +y –6Х+2у-8=0 
(5) l=3 k=2 
*- The circle touches X-axis 
дт=|к|=2,с=Ё=9 
-. The equation of the circle 15: 
х? +у+6Х+4у+9=0 
(6) (=-3 ›к=0 
*- The circle touches y-axis 
„те|Цезос=к=о0 
г. The equation of the circle is : x +y -6xz0 
(1) le-5 к= 5 
*- The circle touches the two coordinate axes 
„те| =|к|=5»с=25 
-. The equation of the circle is : 
х?+у2-10Х+10у+25=0 
(8) `` The two tangents at A and B are parallel 
2 AB is a diameter in the circle 


2. The centre of the circle M = (6:2 š 22) 


=(3+4) 
Jy „= 


(6–3) + (2- 


[42] 


B 
(1) The centre of the circle = (0 » 0) 
E r-q8- 22 length units 
(2) The centre of the circle = (— 3 » 5) 
эг= 7 length units 
(3 ) The centre of the circle = (- 4 »0) 
эт = 3 length units 
(4) The centre of the circle = (0 » — 7) 
or -24- 2/6 length units 
ум фе-2окез»с=-12 
2. The centre of the circle = (2 »— 3) 
эт = +k – с =14+9+12= 5 length units 
у l=0.k=2.c=-8 
2. The centre of the circle = (0 » — 2) 
raf +k -c= [0 +4 + 8 = 2103 length units 
7) 1=-2,к=-1›с=0 
-. The centre of the circle = (2 » 1) 
=P +k -c =14+1-0 =1/5 length units 
8) {=-4›,к=0,с=-—12 
2. The centre of the circle = (4 » 0) 


ret P +?-с ={16 +0+12 = 217 length units 


а 
(1) х?+у?-4х+Ву=0 
~ (=-25k=45c=0 
={Ё + к-с = 4+ 16 = 215 length units 
х? ty +12 у +16=0 
2 (=0»к=б»с=16 
=P +k?-c=0+36-16 


= 245 length units 


“et, 


/. The two circles are congruent. 


(2). x! «y! +14у=1 
2150 ›к=7,с=-1 
252 length units 
oe Х?+у*+10Х-25=0 
n l=55k=0 sc=-25 
=52 length units 
Vrncpb 
-. The two circles are congruent 
(3) x? «y! -2x«4y-320 


x l=-1sk=2sc=-3 

= 2/2 length units 
ov xX? 4y?+6xX-11=0 
С (=35k=0sc=-11 


= 245 length units 


три 


«<. The two circles are not congruent 


а 
(1)C, : its centre is (12 »-1) »r=2 
2. The equation of the circle C, 
is (Х— 12): + (y +1} 24 
C, : its centre is (6 :2)»r-2 
7. the equation of the circle С, 
is (X — 6) +(у -2) 24 


Geometry and Measurement i 


C, : its centre is (1 55) »r-1 

2. The equation of the circle С, 
is(X-1? + (y-5?-1 

C, : Из centre is (0 50) »г=3 

7. The equation of the circle C, 
isx?4 y =9 

с, : its centre is (C9 91) зг= 5 

2. The equation of the circle С, 
is (X +9): + (у – 1) =25 

(2) ^ r, 


177,72 ~. С, and С, аге congruent. 


п v=: 2 length units 
-. The two circles are congruent 
The centre of the circle Ci =(0 0) 
The centre of the circle с, = (5 92) 
2. The equation of the circle C, is x^. y =4 
The equation of the circle C, 
is (X- 5) + (у- 2): =4 
The equation of the circle С, 
is (x +4)? + (y-3) =4 


ш 
(1) The equation include X y 
-. The equation does not represent a circle. 
(2) ': coefficient of X? = coefficient of y zl 
and the equation has no terms of X y » 
+ -с= (4) + 8)2+1=81>0 
-. The equation represents a circle. 
(3) *- The coefficient of X? s the coefficient of у? 
-. The equation does not express а circle. 
(4) x ey + 3 у-4=0 
+: The coefficient of Х = the coefficient of у =1 
and the equation is empty from X y » 
0-с Qr (2) +4=6 1>0 
-. The equation expresses a circle. 
(5)X^«y!42Xy-3X46y-4-0 
77 The equation includes the term 2 X y 


-. The equation does not express a circle. 


z] 


(6) -v The coefficient of X? = the coefficient of y EX 
and the equation is empty from X y 
„+ -с= (iy«ay-7--2 «0 
-. The equation does not represent а circle. 
(7) - The coefficient of X? = the coefficient of у? =1 
and the equation does not include Ху 
„Рак -с= (10 +20 -5=0 
-. The equation does not represent а circle. 
(8)х?+у?+4х-32=0 
г The coefficient of Х = the coefficient of y=l 
and the equation has no term in X y. 
„(Рак -с= (2) +32 =36>0 
-. The equation represents а circle. 
(9)х?-у*+х-у-7=0 
^ The coefficient of x? = the coefficient of y 
7. The equation does not express a circle. 


-4Q + 1)2 + (-1- 3)? = 5 length unit 

7. The equation of the first circle C, is 
(x-2y + (у + 1) 225 

» the equation of the second circle C, is 

Occ D^ (у –3)' 225 


[9 С, X! +y’-2x+6y4+1=0 
^ M, = (19-3) эк =C DE GX-1 

= 3 length unit 
^ C,:x* «y -2x«6y« 15 =0 f 


© М, = (19-3) 91, =4 Cc! «oy - 15 


= 2.5 length unit 


» the two circles are concentric 


FT) (x - 6 + (у + 1): = 25 substituting by the 

coordinates of the points A» B» C and D we get 

* A(9 53) д (9-6) + (3 + 1: =25 =12 
-. The point A lies on the circle 

°B(7 95) = (7-6 + (5 + 1 23726 
2. The point B is outside the circle 

°C 53) 7. G-6 + (3 + 1): 22526 
-. The point C lies on the circle 

*р(2,—<3) ~ (2-6) +(-3 +1) =20<г 
/. The point D lies inside the circle 


[44 | 


Er =1(2 + + C 1-3) = 5 and the equation of 
the circle is (X — 2)? + (у + 1)! = 25 
substituting by the coordinates of the points B » 
CandD 


*B (234) 7. (2-2) + (4 + 1): =25=r 
-. The point B lies on the circle 

С, a (C3-27 «(122956 
-. The point C lies outside the circle 

*D(1 92) a (1–2) + (2 + 1: =10<7 
-. The point D lies inside the circle 


EF The centre of the circle = (- 3 » 4) 
»r = 3 length unit 
(1) The length of the perpendicular 
_ 13x-3-4x4+5] 
ew 


=. The straight line L, is outside the circle 


=4>r 


(2) The length of the perpendicular 
< 6х-3-8х4+23| 227«r 
1162 «c8 
<- The straight line L, is secant to the circle 
(3) The length of the perpendicular 
_ [3х-3—4х4+10| =3 


PEZ 


7. The straight line L, is a tangent to the circle 


=r 


EE The centre of the circle M = (3 »— 2) 
г=1— 32 +2? «12 
The length of the perpendicular 
< 15 х3—12х-2+13| 


1152 +12 


-. The straight line is a secant to the circle 


= 5 length unit 


=4<г 


:с,:(0х-5) +(у +2) =4 
ro M, =(5 »-2) oT, = 2 length unit 
Cy (X++ (y- 35 21 
E M, -(-753) ot, =1 length unit 
пат, +r, = 3 length unit 
> MM, =7(5 + 7} +(-2-3) = 13 length unit 
~ M M,>r tr, 


2. The two circles are disjoint (distant circles) 


(arc: xX? «y -10x-8y «1620 
nM, =(5 24) 
эг, = зу +(— 47-16 = 5 length unit 
°C): X? «y + 14Х +10у–26=0 
АМ, =(7 »-5) 
эт, =72+52+26= 10 length unit 
< r} +r, = 15 length unit. 
> M,M, =7(5 +7) + (4 + 5)? = 15 length unit 
У ММ, =r, +1, 


-. The two circles are touching externally 
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1-6 Х-4у+12=2Х-4у-4 
2-6Х-2Х=-12-4 

2-8 Х=-16 

^ Х=2 

By substitution in the first circle equation by X = 2 
7. (2): +y -6x2-4y«1220 
ay -4y+4=0 лу=2 
-. The two circles intersected at one point (2 » 2) 
-. The two circles touch each other 


» the equation of the circle whose center (2 » 2) 
and passes through the center of the second 
circle (— 1 » 2) 


ic Monica ae a 

^ M, =(2 90) or, = 1 length unit 
X^. i 

•С,:Х +y -2x-8y-19-20 

М. =(1 34) 


эг, = (- 1? + (– 4): + 19 = 6 елей unit - 


УММ, =462—1' +(0– 4? = 5 length unit 


^. The two circles are touching internally. 


wo”: (х+2) +(у+ П) =K 

^ M, = C2 9-11) or, AK length unit 

*C,: (X-3Y + (y - D? = 16 

~ M, = (8 » 1) эг, = 4 length unit 

If the twocircles are touching externally 

s MM, Ap 

в +22 +04 1 =44+7K 

а 13=444K 2 К=81 

If the two circles are touching internally 
2 [4-4Kl=13 
лак = 13 refused or 4-K = – 13 


20 =4+13=17 


5: [реу ем, 


7 K= 289 


[18| The point of tangency : 


Х?+у'-6х-4у+12=Х?%+у +2Х-4у-4 


гел +10 +0} =3 
2. The equation : (X — 2): + (y –2)' 


ју у = 


~ (2 а соз Ө »2a sin Ө) Ethe circle 


-. (2 а соз Ө) + (2asin Ө) =1 
EET (cos? Ө + sin? @)=1 


s4g-1 лава 
а) ~ Г -с>о 
(1)? + (–2): +ћ—2>0 
„ћ>-—3 АВЕ] | 
(2) Ви -с>0 
х0) +63) + 12—4>0 s 14920 
~. For all values of h ER the expression 
h’+9>0 
~ hER 
~ (+ ке TE 
~ (– 2 ћ) +(—h)*- 10 (h-1)>0 
AB eb - 10h 1020 
W-2h+2>0 
~h- 12+ 1> 0 this will be satisfied for 
all values of h which belongs to Ж 
(4) (2+ к-с>0 
г. Y + (ay - n +3h-15>0 
294 16-h?+3h-15>0 
~h’ -3h-10<0 


(3) 


(5) 


^ he]-255[ 
„ + -с>0 
лв + (3 В) +2h?-12h+3>0 
oh? +9h?+2h?-12h4+3>0 
~ 1252—121+3>0 
ГА -4h+1>0 > Qh-1?»0 
This will be satisfies for all h ER 


(2) 


(3): 


(4) 


(5) ~ 


(6) -. 


ую 620 | 

~ 1) +(2у –22+3>0 
/.-2а>-8 

ла<4 љабј-е»4 

The circle passes through the origin point 
“. с=0 

:.2а-3=0 ла= 2 
The circle touches X-axis 
c= re 

< 2a-3=(1) 

The circle touches y-axis 
22а-3=22 ла= 2 
М= (1-2) 

77 The circle touches the straight line 


ле=Ю 


3х+4у+15=0 
s r=l3*1+4x-2+15] _ 9 length units 


Mt Је +к?-с=г 
“Ст; + (2) –2 а + 3 = 2 squaring the 


two sides 


1+4-2a+3=4 ла=2 


т = 7 length unit 

oe VCD? +@P=2a43=7 
squaring the two sides 

.144-2a+3=49 а= 41 


а)» 


The circle touches the straight line Х = 2 


-. r=3 length units 


2. The equation of the circle 


is (Х— 5): + (у – 4): 29 
ће. Ху -10 X -8y 43220 


( 2) The equation of the straight line 


ЖУЗТ “Fei 


y-7 7-3 


Le.-X*y-4-0 


_1-1х5+1х3—4| 


Ver «a» 


= зү length units 


-. The equation of the circle 


is (X- 5): + (у – 3) = 18 
ће. x? + у -10 x -6y +16=0 


(3)r=3 »M=(4 ›5) 
-. The equation of the circle 


(4) 


is (5-4) + (у –5) =9 
Le. X^ +y’-8 X-10y +32 =0 
The circle touches X-axis at (4 »0) »г=5 


г. М = (4 ›5) ог (4 5-5) 
-. The equation of the circle 


(5)7 


is (X-4)! + (у – 5 = 25 
Le. X? + y -8 X-10y +16=0 
or (Х— 4): + (у + 5): 225 
ће. X^ + y) -8 Х + 10у +16=0 
The circle touches y-axis 


M=@ 45-4) or@3 1-4) 
7. The equation of the circle 


(6)7 


в (x-3 ly +(y +4)? = 1225 

Le х? +у-7х+8у+16=0 

ог the equation of ће circle 

is (x43 ay + (у +4)? = 12.25 

Lex фу +7Х +8у +16=0 

The circle touches the two coordinate axes 


7 the point (-2 »—4) in the third quadrant. 


2. The centre M = (- r »- r) 
2. The equation of the circle 


is (X & 1 +(у er? - 


(725-4) Ethe circle 
л 2+1)2+ (-4 + =12 
лаж -4т+16+12-8г=12 


2. -121+20=0 

и. (r-2)(r-10)20 

“.т=2 »ЊћепМ = (-2 »–2) 
огг = 10 »then М = (-10 ›-10) 

-. There exist two circles » they are 
(x-2Y «(y +2) =4 
Le X’ + у +4Х +4 у +4=0 
or (X + 10): + (у + 10): = 100 
ће. X^ + y! +20 X + 20 у + 100 =0 

(7) ` The circle touches X-axis at (-3 » 0) and 

touches y-axis. 

-. т = 3 length units 

-. There exist two circles whose centres 
are (-3 53) (- 3 »-3) 
The equation of the first equation 
is (0+ 3)! + (у–3) =9 
LeX^ ey +6Х–бу +9=0 
The equation of the second equation 
(+ 3у' + (у +3) 29 
ће. Ху +6Х +бу+9=0 


(8)г= 42 + (2413); = 4 length units у 


-. The centre of the circle 


М=(-2 24) 
= с=4+16–16=4 
2. The equation 
of the circle x 
isx?+y? 
+4X-8y+4=0 y 


(9)r=4]( (246) =5 y 


~. The centre of x 
the circle 
Mis (-5 »-1) 
лс=№=1 
-. The equation of | 
the circle у 
isx*+y'+10X+2y+ 1=0 
(10) -- The circle touches X-axis. 
{2 
/. The equation of the circle 
isX^ «y «2I x 2ky «0 


c 
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+: (2 › 1) satisfies the equation. 

2 4+1+4/+2к+[Р=0 
n4l+2k+ľ=-5 a) 
+: (55 + 2) satisfies the equation 

2, 25+4-10l+4k+l’=0 

1 -10¢+4k+0?=-29 (2) 


Multiplying (1) by 2 


S8 sake 2(7 2-10 (3) 


Subtracting (2) from (3) : 


д (24 18–19=0 

д -D (C+ 19) =0 

д t=1lorl=-19 

э ћепК= – 5 огк= – 145 


2. There are two circles 


ар 


The equation of the first circle 

із Х2+у2+2 Х-10у+1=0 
and the equation of the other 

is Xx? + y? - 38 X — 290 у +361=0 


The circle touches y-axis. сек 


2. The equation of the circle 


ах љу +2!/х+2ку+к=0 


^ (= 4 › 2) verifies the equation 
~ 16+4-8l+4k+K=0 


ће. -8l-4Ak4 Kk? 2-20 (1) 


^ (- 1 »2) verifies the equation. 
~1+4-2l+4k+k’=0 


ie.—2l+4k+kK=-5 (2) 
Subtracting (1) from (2) : 

26(=15 tad 

and from the equation (2) 
n-5*4kek'z-5 kh +4k=0 
ok(k+4)=0 7 k=Oork=-4 


-. There аге two circles 


2) © 


The equation of the first circle 

і Х2+у2+5 Х=0 

The equation of the second circle 
isx?+y?+5X-8y+16=0 


The centre of the circle lies on X-axis 


-. The equation of the circle 


Хау +2!Х + с=0 


[47 | 


+“ (153) verifies the equation 

14942l+c=0 

»ћеп 2 (+ c2 - 10 

*/ (2 ›- 4) verifies the equation. 

> 4+16+4+с=0 
»then 4 + c - —20 
From (1) and (2) : 

7 =-5 эс=зтего 


о) 


(2) 


2. The equation of the circle 
is x?+y?-10x=0 
(13) M=(6 98) 
* AB =112: + 16? = 20 
ут = 10 length units 
2. The equation x 
of the circle is 


(0-6) +(у-8)=100 у 
Le. X? -y! -12 x -16y 20 


(0. 16)B, 


(14) -» The centre of the circle lies on the straight 
line y—X=1 
-. The centre (— lsz k) verifies the equation. 
д-к+(=1 (1) 
/. The equation of the circle 
вх +у2+21х+2Кку+с=0 
^ (72 54) verifies the equation of the circle. 
> 4416-4048k+c=0 sthen 
-4l+8k+c=-20 
77 (6 » 8) verifies the equation of the circle 
236 + 64 + 12 ( +16К+с=0 »then 
12 #+ 16k + с == 100 
Subtracting (2) from (3) : 
n 16(+8К=- 80 
z. 2l+k=-10 (4) 
Adding (4) and (1) : 
o3t=-9 4253 
From (1) : <. k =— 4 and from (2) с = zero 


Q 


(3) 


-. The equation of the circle 
isx?+y’-6x-B8y=0 
пак с 2 85 = (2+0 


The equation of the circle 


15) a) 


Ху +2!х+2Кку+с=0 


EE] 


-" (– 1 »2) verifies the equation of the circle. 
~1+4-2l+4k+c=0 
ie—2l+4k+c=-5 
`2 (3 »4) verifies the equation of the circle. 
29+16+61+8к+с=0 
ге. 6! +8К +c=-25 
Subtract (2) from (3) : 
8(+4к=-20 
дК=-5-2 l (4) substituting in (2) 
2-21+4(5-20+с=-5 
762154100 G 
Substituting from (4) and (5) in the equation (1) 
-852(^«(-5-20? -15- 101 
x (7 +25 +20 (+ 4(3–15—10–85=0 
25 (0 +10–75=0 
2. ?42¢-15=0 
s (1-3) 0-520 .ф=зогб=-5 
7 К=- ПогК=5 »c=45 orc =—35 
/. There are two equations : 
х?+у*+6х-22у+45=0 
огх?+у*—10х+10у-35=0 
(16) To find the intersection poins with X-axis » put 
у =0 in the circle equation 
1X? 42X=0 
“ X(X+2)=0 
-. The intersection points are (0 »0) »(—2 »0) 


(2) 


[9] 


“ X=0 or X=-2 


-. M = the center of the required circle is 
the mid point of AB = ( 0-2 E 2) 


“ M=(-1 20) 


and its radius r = MA = (-1)? + (0) = 1 
2. The cirde equation : (X + 1? + y =1 


35kz-65c-25 
29436-5240 
„. The area of the regular pentagon 


ux ) 


= 5 x 40 x sin 72 = 95. 10565 square units 
*/ The square unit represents an area 

of (5? = 25 cm? 
2. The area of the required pentagon 

= 95.10565 x 25 = 2378 ст? 


Bj 1=-5,к=3,с=25 
oP 22549-2529 
-. The area of the regular hexagon 
_ п 2. ( 360° 
oae.) 


273. 


= $ «9 за 60° = (27 


932-16 


-. The area of the regular polygon 


) square units 


The centre of the circle is the point of 
intersection of the two diameters. 


3X+y=-2 (1) 
24X-y=16 (2) 
From (1) and (2) : 
1 X=2sy=-8 


/. The centre of the circle M = (2 »— 8) 

2. The equation of the circle is (Х— 2): + (у + 8): = 25 
Le. Х фу: -AX + 16y +43=0 
Substituting by X = 5 and y=—4 

^. The left hand side = (5) + (- 4 — 4 (5) 

+16 (-4)+43=0 
= the right hand side 


/. (5 »— 4) Ethe circle. 


@ r= 5) +k (192) 
.2x-2=y-5 


ip Арла | agit [eoue | 
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2Х-у=-3(1),Х+у=0(2) 
Егот (1) апа (2) 
-. The point of intersection of the two diameters 
is (—1 91) 
2. The centre of the circle M = (- 1 » 1) 
v X’ ey! -2Xcos 0-2 узш0-8=0 
г. (=—cos 0 »k=-sin® »c--8 
r= cos? 0 + sin? 648 =[1+8 
= 3 length units 


-. The equation of the required circle 
is (0+ D^ + (y- D? 29 


[29] The intersection points of the two circles 
X +у?-10 х= +y «2x-12 
л -10X-2X=-12 
1-12 Х=-12 “о Х=1 
By substitution in the first circle equation to find 
the value of y by X= 1 
“(1 +y -10 (1) =0 
лу=9 лу=+3 
2. The intersection points аге (1 »3) » (1 »—3) 
(1) The centre of the circle is (0 » 0): 
distance between first point and the centre 
» distance between second point and the centre 


-Ta-o «c3-0Y -410 


-. The two points lie on a circle of centre 
(0 » 0) and radius length | 10 length unit 


2. Equation of the circle is : X^ + y =10 
(2) The centre of the circle is (2 » 0): 

distance between first point and the centre 

={-2" +@-0F -10 

» distance between second point and the centre 

раа «cao? уто 


-. The two points lie on a circle of centre 
(2 » 0) and radius length | 10 length unit 
2. Equation of the circle is: (X — 2)" + у: = 10 


[49] 


У МА = 1125): +(— 4) =} length units 
MB z^[ C 4X + 52 = 41 length units 
(- 4) + 5° = ат length units 
7. МА = МВ = МС 
^. А» B and С Не on ће same circle. 
The equation of the circle 
is (0+ 5): + (у + 5): = 41 


[31] The equation of the circle 
isx?t+y?+2lx+2ky+c=0 
*- The points A » B and C lie on the circle. 


29+4+6(-4к+с=0 (1) 
»9+64+6 [+ 16к+с=0 (2) 
»1–2(+с=0 (3) 


From (1) » (2) and (3) 

2. The centre of the circle M = (3 » 3) 

-. The equation of the circle 
isx?^«y!-6x-6y-7-0 


+: The midpoint of AB = ( =з :=228) 
= (3 3) = М 


~<. AB is a diameter in the circle. 


ЕЙ AB -[(8 07 + (0-6? = 10 
» ВС =10+(6-02=6 
АС -'[(8- 0 «0 - 8 
~ (АВ)? = (ВСУ + (AC 
-. ДАВС is right angled triangle at 2 C 
2 AB is a diameter in the circle which passes 
through its vertices 
The center M = ($22 9i$)-« 33)ər=5 
-. The equation : (X — 4)? + (у =a 225 


EB AB 216€? + (0): 26 » ВС =А 32. (-зүз ) =6 
caedes? + (373) =6 


“. A ABC is an equilateral triangle. 


-. The centre of its circumcircle 


kai RAM үз) 


2 
s r2 MAe4C 3? + (–343) 
- PX EI length units 
2. The equation of the circle 


is(X— y e(y-N3) =12 


ED x^«y «2l x +2 ку+с=0 

v 25-10) ›(-2 20) › (0 ›-9) 
Verify the equation of the circle. 

2 44144l-2k4+c=0 
пе. 4(–2к+с=-5 a) 
»4–4(+с=0(2)»81–18к+с=0 (3) 

From (1) » (2) and (3) : 

a l=1sc=0sk= 2 

^ The equation is X^ + y? +2 X -9y =0 


» the centre of the circle = (- 1 »—4.5) 
„газу = 182 length unit. 


ЕВ let the circle which passes through the points 
A: B and C be 


х'љу «2l x «2kyec-0 


2. The points verify the equation of the circle. 


.9+6{+с=0 а) 
›81+18К+с=0 (2) 
214+2k+c=0 (3) 


From (1) » (2) and (3) : 
{=-3,к=-5эс=9 
-. The equation of the circle 
і5х2+у2-6х-10у+9=0 
Substituting by the coordinates of the point D 
г. The left hand side = (— 1): + (2? — 6 (- 1) 
–10(2)+9 
=0 
= The right hand side, 
-. The point D lies on the circle. 
ie. The quadrilateral ABCD is cyclic. 


EB (1) x? +y?-8x+6y=0 
(22x! y! -AX4 Ay 4420 

(3) Х?+у’-12у+20=0 

(4) x? 4+y?-12x-4y+36=0 
(5) xX? «y! -12x-15y «36-0 
(6) х2+у2-4Х-2у-1=0 

(7) x! « y! -24 x -8'[3 y + 144=0 
(8)xX? «y! -8x-4y416-0 
(9)x?«y?-2x-8y41620 


Е) -` The equation of the straight line 
is 4 X21 
3 4 у 
200 = 3 ОЕ =4 
Ер =5 
let AO =b 
»ОВ=а 
7 рА=3-Ь 
ВЕ =4-а 
From the geometry 
of the figure we get. 
b=a 
» AD = DC » BE=EC 
^A DC=3-b 
»EC=4-a=4-b 
> РС+ ЕС =5 
“Ље1ља= 1! »г=] 
2. The centre of the circle is (1 » 1) 
г. The equation of the circle 
15 (0-12 (y- 1? 21 
ie X^ «y -2x-2y4120 


У 3-b+4-b=5 


Е) Let the centre of the circle = (Х » 0) 
>. slope of MA x slope of AB =- 1 


343.2 4 х—2=9 
ax б, Aux 2= 1 
и х=41 
7. The centre of the circle M = (4 3 ›0 


=МА= || (4 1-2) +(0– 


-. The equation of the circle is : 


2 2 
(x-4 4) +=(64) 
Le. X! «y! - И x 44-0 


ie2x!«2y!-17X4820 


[39] From the geometry of the figure : 


(4) 28x BD У BD=2 


у. The point B (10 » 0) A 

77 A АВС is right angled at A 

-. BO is a diameter 
in the circle which 
passes through the 
points A » B and O 
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-. The centre of the circle 
is (5 »0) »rz 5 units. 

-. The equation of the circle 
is(X- 5): + у: = 25 
ie.x?+y>-10x=0 


Higher skills 
Li] 
(1) (d) (2) (с) (3)(5 (4) (d) 
(5) (5 (6) (с) (7) (b) (8) (b) 
Instructions to solve 62: 
(1) Putk-2=2-k 2 2k=4 5 к== 


> then the equation be -2 Х+бу- 25 =0 
«equation of straight line» 
заік #2 » then the coefficient of X^ s the 
coefficient of у 
-. The equation does not express a circle 
whatever the value of k 
(2) ' The equation of the base of the cone 
is x? + y = 64 
-. The radius length of the base of the cone 
= 8 length unit. 
1 2 


-. The volume of the cone = 3 пећ 


= + лхб4х6 
= 128 70 cubic unit. 
(3) ~ The centre of the circle = (7 » 5) 
эт = 4 length unit. 


2. The distance between the centre and the 
y-axis = 7 length unit. 

2. The least distance between the y-axis and any 
point on the circle = 7 – 4 = 3 length unit. 


(4) -~ The centre of the circle that touches the two 
coordinates axes must be lies on the straight 
liney=X or yz-X 

» 7 the circle X? + y! = 25 


intersects the two lines 


у =Xand y 2— X at four 
points as in the opposite figure. 


-. The number of circles = 4 


(5) From the opposite figure : 
+: A AOC is a right-angled triangle | 
at О and ОВ L AC 
2 (OB) 28x22 16 
-. OB = 4 length unit. 
» `7 the centre of the circle = (0 ›0) у 


X зш, 


7. The equation of the circle is X? + у: = 16 


(6) OB x OA=OC x OD 


/. 4 хОА=8хб 

^ ОА= 12 

„А=џ2 ©. Say cr 
»draw ME L AB 

MN LDC роу 

2 E is midpoint of AB 

В (4 0) >N is midpoint of DC 

NO31) n M=(431) 


s r=MA=02-4 +0-1} ={65 
-. The equation of the circle is 
(x-4y «(y - 1 265 

(7) с> The centre of the given у, 

circle (M) = (5 »—2) 

> МАТАО 

:MB.LOB 

2. There is a circle passes 

thtough the vertices of у 

the figure AMBO and its 

diameter OM and its centre is the midpoint of MO 

" u(5*9,-2*0) 5 

-. The centre is eR ca )= ( 5° 1) 

and it is the same circle that passes through the 

vertices of the AAOB 


(8) According to the first circle : 
M, = (5 ›5) 
эг = 52 
According to the second circle : 
M,2C35- Dor 2512 
>‘ the length of MjM; - (5 + 3)? «(5417 

= 10 length unit 
>! (MM) = (AM) + (АМ? 
-. The figure A M, B M, is a square 
AB = 10 length unit. 


ју The circle М touches the two coordinates axes 
in the 3" quadrant. 


2 Nis fis b satisfies the equation of the 
straight line y = 2 X+ 1 

o-ts-2t+1 ET ESI 

2. The centre of the circle М is (- 1 »— 1) 

2. The equation of the circle N 
is (X D + (у + 121 
athen X^ «y! +2 Х+2у+ 120 

+: The circle M touches the two coordinate axes 
in the 2" quadrant. 

-. M is (- К з К) verifies the equation of the 
straight liney 22 X+ 1 

у k=-2k+1 


-. The centre of the circle M is C 
-. The equation of the circle M 
Я 2 2 2 
в(х+3) +(у-3) =(3) 
2 2 


ену 2х укр 0 


77 ДАВС is equilateral У 
of side length 6 
length units 

-. СУ = 3 length units 

> AY = 3^ [3 length 

units. X 


-. Mis the point of 
intersecting of the 
medians of AABC 


~ му = 215 - 3 length unit. 


-. The centre of the circle is (5 „үз) 
or =13 length units 
-. The equation of the circle 


is сх з)? + (у 3) =з 


= — у 
E Draw MD | OY 
let the radius length of the Яш 
circle М be r length unit N 
In AMND: x bp 
(8 +r) 28 + (8-1 O| Aq.0 
2644 + 167 =64 + 64 + г 
“. 32 г= 64 лт=2 


-. The centre of the circle M is (8 » 2) 
-. The equation of the circle M 
is(X-8) «(y-2) 24 
Le. X^ + y! -16x-4y 46420 


Не Applications 


п 
rz JP «xà -e-1dGX «Cay -n 
= 414 length unit 


2. The area of the circle = 3t ° = 14 Л 


+: The square unit in the plane represents (5)? = 25 cm? 


22 


2. The area of the square = 14 x т х 25 = 1100 cm? 


Я те equation of the circle 
is (X-7) + (y + 9) = (30 
ВА = (25-7) +(-30 + 9} = 27.66 
- BA«r 


~. The radar can observe the ship whose position 


is at (B) 


-(=-25k=6 »c=-60 
„г =4 + 36 + 60 = 100 
-. The area of the regular octagon 


2a 2. / 360°\_ 8 145° 
= sin (267. ) = $ x 100 x sin 45 


= 2002 square units 


(1) 


(2) 


Geometry and Measurement | 


The pulley A touches the coordinate axes and its 
radius length = 5 units. 
2. The centre of its circle M (5 » 5) 
^. Its equation is (Х— 5)? +(у -5y =25 
Le. X? + y! -10 X-10y 42520 
The equation of the circle of the pulley (B) 
5х2 +у2+ 14 X 44520 
„{=75к=0 
Its centre N 2 (-7 »0) 
-. The distance between the two centres. 


= (5 +7) + 5? = 13 length unit. 


2 Each unit in the coordinates plane represents 
6cm. 

2. The distance between the two centres of the 
two pullies = 13 x 6 2 78 cm. 


77 The maximum height between the two edges. 


= 10 units » let r, is the radius of the great 
gear and r, is the radius of the small gear 


2r *2r,210 

ог +г,=5 

-. The centre of the great gear is (5 » 4) and the 
centre of the small gear is (5 » 9) 
m =25+16-32=9 

= 3 length units 


5a 
7. т, = 2 length units 
г. The equation of the circle of the small gear 
is (X5) + (y-9? 24 
Le. X^ + y! -10 x -18y + 10220 


